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U.S. ARMY WHITE SANDS MISSILE RANGE
NEW MEXICO
FINDING OF NO SIGNIFICANT IMPACT

NAME OF PROPOSED ACTION:
Lance Missile Target Environmental Assessment

DESCRIPTION OF PROPOSED ACTION:

LANCE began flight testing in 1865 at White Sands Missile Range and was fielded in the 1970's for use by the United States
and other North Allantic Treaty Organization countries. The Lance missile system has been replaced by Army Tactical
Missile System (Army TACMS) which incorporates the latest technology. Air defense missiles, which are in the development
and oreduction stages, need to test their ability to intercept targets. Itis proposed that LANCE be utilized as a target for other
air defense weapons.

LANCE is a single-stage, two phase, liquid bi-propeliant vehicle consisting of a warhead section and an M5 missile main
assembly totaling 6.13 min length. The missile has two different payload cenfigurations; light and heavy. LANCE when
being used as a target will not carry explosive warheads except for cccasions when required for mitigation purposes. The
payload section will be modified to contain ballast, instrumentation, or a combination of both. LANCE travels a balfistic
trajectory capable of traveling up to 130 km. LANCE is equipped with limited telemetry instrumentation.

The missile requires a solid propellant gas generator to produce a boost and sustain phase during the launch process. The
liquicl propellant which drives the missile during flight consists of a fuel and an oxidizer; unsymmetrical dimethylhydrazine
(UDIAH) and inhibited red fuming nitric acid (IRFNA), respectively,

Two types of testing will be associated with utilizing LANCE as a target; tracking and interception missions. Tracking
missions consist of launching a LANCE and tracking the missile with instrumentation. Interception missions involve
faunching a LANCE missile and intercepting it with a missile which is presently being develeped and tested. Both testing
scenarios will utifize existing launch and impact areas. |[f the testing parameters of the tracking instrumentation or
intercepting missile require the use of a non-existing launch ar impact area, then additiona! environmental evalualions will
be required, such as a Record of Environmental Consideration, prior to use.

PURPQOSE OF THE PROPOSED ACTION:

Utilization of LANCE as a target allows the project to eliminate the remaining missiles (estimated at 120 missiles). This
cppartunity avoids the traditional disposal phase (static tests and dismantling the missile), which daes not make the mast
efficient use of resources, and would create hazardous waste.

ALTERNATIVES CONSIDERED:

Any hailislic missile is a viable alternative to using LANCE as a target, however there are same testing scenarios for which
these alternatives are not suitable based on their flight patterns. range, availability, etc.. Production of alternative targets
cantinues unlike LANCE, therefore, the use of LANCE as targels decreases the necessary resources associated with the
praduction of alternative targets.

Other military installations were considered for using LANCE as a target, but eliminated as possitilities for the following
reasnns. WSMR s where all of the developmental testing of LANCE has been conducted. All of the remaining resources
and expertise for LANCE reside on W3MR. The cost of moving these resources and expertise would not be cost efficient.
A majority of the projects proposing to test with LANCE as a target are presently established on WSMR. Additionally, WSMR
provides both the required maximum and minimum ranges LANCE can be fired.

If LANCE is not used as a target, then remaining missiles will have to be disposed of in a potentially very costly (both
monetarily and environmentally) manner, There are two steps for this alternative. First, static tests are required to eliminate
as much of the fuel as possible. This requires that each missile be attached to a tower and allowed to burn its fuel. The
second step is to cut open the tanks and extract the residual fuel, at which point the residuai fuel and the tanks must be
handled as hazardous waste. There is concern by the general public regarding the creation and storage of unnecassary
hazardous waste. Propellants of this missile are more hazardous than the emissions when burned or exploded.

The no acticn alternative is not an option for the Lance missile system program. The missiles must be utilized or disposed.



ENVIRONMENTAL CONSEQUENCES:

Waler quality and supply. LANCE is restricted from impacting missiles in areas where the ground water is in close proximity
to the surface or where there is a permanent source of surface water, thus eliminating the potential of water contamination.
The LAMNCE project does not require significant amounts of water resulting in no significant demand on the water supply.

Geotogy and seil. Monolithic impacts associated with utilizing LANCE as a target for a tracking test will produce a crater
apgroximately 3-4.5 mwide and 2.2 - 3.6 m deep and the missile would bury itself up 10 4.5 - 6 m below the surface. The
cratar will rermain open for six months allowing the propellants to dissipate. After six months the crater will be filled and the
missile will rermain in place.

Air quality. Emissions will be generated by the LANCE missile, ground vehicles, and aircraft. Topographic and climatic
conditions of the Tularosa and Jornada del Muerto Basins are conducive for the dissipation of emissions released by this
project. The guantity of emissions released is less than the amount released by daily comruters to White Sands Missile
Range. Toxic fumes of nitrogen oxides are released by the LANCE missile. Levels of NO, after a monoiithic impact were
not :detectable after a 24 hour period. There will be no long term effect of these emissions as they will dissipate and continue
to react and change chemical form.

Noise impact. Noise sources for the proposed action are ground vehicles, aircraft, faunching the LANCE missile, and its
impact. The launching of LANCE will produce the highest noise level of these sources. The area which has been
determined as hazardous for humans is within 500 m of the launch area. A majority of the existing Yaunch facilities are
remotely located and the noise levels will dissipate by the time it reaches a highly populated area. Wildlife species present
within 200 m will likely vacate the area due to the increased activity or will find refuge from the noise in burrows.

Fish and wildlife. Use of the Pup Weapons Impact Target (WIT) is not permitted by this project, as Salt Creek dissects the
WIT. The use of other existing faciiities will not significantly impact the wildlife of the area. Genarally, wildlife species around
thesz areas are either acclimated to tha increased activity or have vacaled the areas. There is potential for killing individuals
which may be present within impact areas. The loss of a few individuals of wildlife species that commeonly inhabit impact
areas will not adversely significantly effect their entire populations.

Threatened and endangered species, LANCE will utilize existing launch and impact areas . Launch areas are generally
cteared of all vegetation and either covered with a layer of base coarse gravel or are left barren. Impact areas are
mairnitained in nearly bare ground to bare ground conditions for the purpose of data collection and debris recovery. Plant
species which recccur under these conditions are early seral stage plants. Most isted species are mid to late seral stage
planis,

Avoidance of Pup WIT eliminated any potential for this project to effect the White Sands pupfish. A loss of a few Texas
horred lizards utilizing the impact areas may die as a result of the actions of this project.

Prior to the use of areas outside of existing faunch and impact areas, a survey for listed plant and wildlife taxa will be
concucted.

Cultural resources _ Existing launch and impact areas will be utilized whenever possible. If unestablished areas are required
for test activities archeological surveys will be conducted. A report presenting the results will be delivered to DES-E one
monih prior 1o use.

CONCLUSIONS: The proposed action would not significantly affect the environmental conditions that exist al WSMR. Any
petential threats have been mitigated.

Based on the considerations contained herein and the foregoing cenclusions, an Environmental impact Statement is not
required. This Finding of No Significant Impact is hereby submitted for the proposed action.

POINT OF CONTACT: An environmental docurnent that supports a "Finding of No Significant Impact” is available for public
reading zt the following locations: The WSMR Environmenta} Services Division, Building T-150, WSMR; WSMR Visitor
Centar {Public Affairs), Building 122, WSMR; and the Public Library where this notice was published. All are invited to submit
wrlten comments for consideration by the Commander, WSMR, within 30 days of the notice. Address all correspondence
to:

Commander

LS. Army White Sands Missiie Range

ATTN. STEWS-DES-E

White Sands Missile Range, NM 88002-5048
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EXECUTIVE SUMMARY
LLANCE began flight testing in 1965 at White Sands Missile Range and was fielded in the
1970's for use by the United States and other North Atlantic Treaty Organization countries.
The Lance missile system has been replaced by Army Tactical Missile System (Army
TACMS) which incorporates the latest technology. Air defense missiles, which are in the
cdevelopment and production stages, need to test their ability to intercept targets. It is
proposed that LANCE be utilized as a target for other air defensa weapans.

LANCE is a single-stage, two phase, liguid bi-propeilant vehicle consisting of a warhead
section and an M5 missile main assembly tetaling 6.13 m in fength. The missile has two
different payload canfiguraticns; light and heavy. LANCE will not carry explosive warheads
when being used as a target. The payload section will be modified te cantain ballast,
instrumentation, or a combination of both. LANCE travels a ballistic trajectory capable of
traveling up to 130 km LANCE is equipped with limited telemetry instrumentation.

The missile requires a solid propeilant gas generator to produce a boost and sustain phase
during the launch process. The liquid propellant which drives the missile during flight
consists of a fuel and an oxidizer, unsymmetricat dimethylhydrazine {UDMH) and inhibited
red fuming nitric acid {({RFNAY), respectively.

Two types of testing will be associated with utilizing LANCE as a target; tracking and
interception missions  Tracking missions consist of launching a LANCE and tracking the
missile with instrumentaticn. Interception missions invelve launching a LANCE missile and
intercepting it with a missile which is presently being develaped and tested. Both testing
scenarios wilt utilize exiting launch and impact areas. Iif the testing parameters of the
tracking instrumentation or intercepting missile regquire the use of a non-existing launch or
impact area, then additional environmental evatuations will be required, such as a Record
of Envirecnmental Consideration, prior to use

Utilization of LANCE as targsts allows the project to eliminate the remaining missiles
(estimated at 120 missiles). This opportunity avaids tne traditional disposal phase (static
tests and dismantling the missile) which does not make the most efficient use of rescurces
anc would create nazardous waste.

Any baltistic missile is a viable alternative to using LANCE as a target, however there are
same testing scenarios for which these alternatives are not suitable based on their flight
pattarns, range, availability, etc. Production of alternative targets continues unlike LANCE,
theraforz. the use of LANCE as targets decreases the necessary resources.

if LANCE is not used as a target, then remaining missiles will have to be disposed of in a
patentially very costly (both manetarily and environmentally) manner. There are two steps
for this alternative. First, static tests are required to eliminate as much of the fuel as
possible. The second step is to cut open the tanks and extract the residual fuel, at which
poin! the residual fuel and the tanks must be handled as hazardous waste. There is
concarn by the general public regarding the creation and starage of unnecessary
hazardous waste. The unusec propellants of this missite are more hazardous than the
emissions when burned or exploded.
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The no action alternative is not an option for the Lance missile system program. The
missiles must be utilized or disposed.

Potential envircnmental consequences are briefly discussed below.

Monolithic impacts in hydrologically sensitive areas (i.e. ABC-1, Denver, and Rhodes WIT)
could potentially pollute the ground water with residual liquid propellents where the water
table is shallcw. For this reascn, these areas have been restricted from use for monolithic
impacts. These areas can be utilized only if the LANCE missile is equipped with either a
device which will cause the missile to become unstable prior to impact (resulting in a
surface impact), or if the missile is made to explode on impact burning all residual fuel.

LANCE will not use Pup WIT as an impact area to any extent, The hazards associated
with the chemicals which fuel LANCE are potentially damaging to the White Sands pupfish
or their habitat. Therefore, to prevent a “may affect” situation the area will be aveided.

Described test activities wilt not place an extreme demand on the domestic water supply.

Monolithic impacts associated with utilizing LANCE as a target for a tracking test will
produce a crater approximately 3 - 4.5 m wide and 2.2 - 3.6 m deep and the missile would
bury itself up to 4.5 - 6 m below the surface. The crater will remain open for six months
allowing the prapellants to dissipate. After six months, the crater will be filled and the
missile will remain in place. Equipment used o fill the crater i1s generally a backhoe or
armor plated grader. Soll which was forced out of the ground upon impact is used to fill
the hole. If additional soil is required it is obiained from mounds lecated within the WIT.
Off road vehicle use has been restricted to recovery operatiens when deemed necessary
to reduce the potential of soil erosion. Drip pans are required wherever generators are
used to mitigata potential soil contamination associated with fueling operations.

Vege’tation may be slightly alterad by LANCE. Efforts to minimize the effect include, having
fire support on standby and limiting offroad vehicle use. LANCE will utilize existing launch
and mpact areas. Launch areas are generally cleared of all vegetation and either covered
with a layzsr of base coarse gravel or are left barren. Impact areas are mainiained in nearly
bare ground to bars ground conditions for the purpose of data collection and debris
recovery. The passibility for listed threatened and endangered species to occur within
these areas is very remote. Prior to the use of areas outside of existing launch and impact
areas, a survey for listed plant and animal taxza will be conducted.

Faunal communities alsc have the potentiat to be effected by LANCE. Only those animals
within the immediate area have the potential {0 be destroyed by direct impact or by contact
of residual UDMH. Wildlife species around these areas are either acclimated to the
increased activity or have vacated the areas. Loss of a few individuals of wildlife species,
that commanly inhabit impact areas, will not effect their entire populations. Potential for
threatened or endangered species occurring within these areas is remote.

Noise sources that could have a potential impact are those associated with launch

viii FINAL



prccess. A majority of the existing launch facilities are remotely located and the noise
levels will not be significant by the time it reaches a highly populated area. Wildlife species
presert within 500 m will likely vacate the area due to the increased activity or will find
refluge frcm the noise in burrows.

Emissions created by missiles, radar equipment, and greund vehicles will be released into
the atmosphere. The quantity released is not significant when compared to yearly
estimates for emissions creatad by daily commuters to WSMR. Released emissions will
quickly dissipate due to favorable climatic and topographic features associated with WSMR
thus reducing the potential for any adverse impact.

Activities associated with using LANCE as targets will not alter the climate of the area.
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1.0 PROJECT DESCRIPTION

1.1 Background and Previous Environmental Documentation Review

This Environmental Assessment (EA} evaluates the potential environmental impacts of
using the Lance missile as a target for other air defense missiles. The Lance missile
(LANCE) has proceeded through the engineering development, operational, and stockpile
surveillance phases as according to its life cycle EA and addendum (U. S. Army 198%a and
U. S. Army 1989b).

LANCE began flight testing in 1965 and was fielded in the 1970's for use by the United
Slates anc other North Atlantic Treaty Organization countries, White Sands Missile Range
(WSMR) has bean home for the majority of LANCE testing. Many of the resources at
WSMR utilized by LANCE were developed for Honest Jehn and other rocket programs.
These sites date back to the 1940's and included Launch Complex 33 (LC 33), Stallion
Wazpaons Impact Target (WIT) and other remote sites. These areas are now used by more
soohisticated and advanced weapon systems (Muitiple Launch Rocket System and Army
Tactical Missile System, as well as other mobile testing groups). The stockpile and
surveillance phase of LANCE reguired annual service practice test to assure that troops
assigned to LANCE battalions were still proficient in the use of this missile. Data gathered
during tests were used to assure the operational readiness of LANCE.

Additicnal environmental documentation assaciated with LANCE include an Enviranmentat
Assessment (U.S. Army 1889a), an addendum to the EA (U.S. Army 1989b), a propellant
study conducted by the projact (Wilson 1891), and several Records of Environmental
Consideration (REC). The propellant study was conducted to evaluate the environmental
effect ¢f previous LANCE testing, specifically effects of the fuel and oxidizer, on the sail
sysiem. A copy of this siudy is provided in Appendix A. Previous RECs were written to
address minor changes, such as use of existing launch and impact areas, in the proposed
actions presented in existing EAs

1.2  Purpose and Need

The Lance missile system has been replaced by Army Tactical Missile System (Army
TACMS) which incorporates the latest technology. However, LANCE can still play a critical
role 1in advancing the air defensa missile technology. Air defense missiles, which are in the
development and production stages, need to test their abilities of intercepting targets. 1t
is propased that LANCE be utilized as a target for other air defense weapons.

LANCE travels a ballistic trajectory similar to missiles which may be used by less
developed countries, therefore creating a realistic target. Utilization of LANCE as a targets
will elimirate the remaining missiles {estimated at 120 missiles). This opportunity avoids
the traditional disposal phase (static tests and dismantling the missile) which does not
make the most efficient use of resources allocated to the missile and would create
hazardous waste.

FINAL Prgject Oescription 1



1.3  Alternatives

Cruise missiles, HERA, Patriot missiles, drones, and basically any balilistic missile may be
utilized as targets for various air defense missile programs. These targets are viable
alternatives to using LANCE as a target, however there are some testing scenarios for
which these aiternatives are not suitable based on their flight patterns, range, availability,
etc.. Production of alternative targets continues unlike LANCE, therefore, the use of any
of these altarnatives would necessitate additional resources. LANCE as targets decreases
the necessary rescurces and hazards associated with the disposal phase.

Other military installations were considerad for using LANCE as a target, but eliminated
as possibilities for the following reasons. WSMR is where all of the developmental testing
of LANCE has been conducted. Ali of the remaining rescurcas and expertise for LANCE
reside on WSMR. Relocating these resources and expertise would not be cost efficient.
A majority of the projects proposing to test with LANCE as a target are presently
established cn WSMR. Additicnally, WSMR provides both the required maximum and
minimum ranges LANCE can be fired.

If LANCE is not used as a target, then remaining missiles will have to be disposed of in a
patentially very costly (both monetarily and envircnmentally) manner. There are two steps
for this alternative. First, static tests are requirad to eliminate as much of the fue! as
passible  This requires that each missile be attachad to a tower and allowed to burn its
fuel. The second sien is to cut open the tanks and exiract the residua! fuel, at which point
the residuzal fuel and the tanks must be handled as hazardous waste. There is ccncern by
the general public regarding the creation and storage of unnecessary hazardous waste.
Propellants of this missile are more hazardous in the form of fuel than the emissions when
the fuel is burned or explodes (explained in greater detail in section 1.4.2). '

The no action alternative is not an option for the Lance missile system program. The
missiles must be disposed of in some manner.

1.4  Description of LANCE

1.4.1 General

LANCE is a single-stage, two phase, liquid bi-propellant vehicle consisting of a warhead
section and an M5 missile main assembly (Figure 1). LANCE is a total of 6.13 m in length.

The missie has two different payload configurations; light and heavy. LANCE will not carry
explosive warheads when being used as a target. The paylocad section will be medified to
contain ballast, instrumentation, or a combination of both. Approximate weights for the
light and heavy configurations are 213 kg and 454 kg, respectively. LANCE travels a
ballistic trajectory capable of traveling up to 130 km. LANCE is equipped with limited
telemetry instrumentation.

Project Description 2 FINAL
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Figure 1. Diagram of the LANCE.

LANCE can be launched from and transported by a tracked self propelled vehicle or a
special trailer. The tracked self propelted vehicle allows access to areas across rough
terrain or down improved roads. The light weight launcher can be towed by a vehicle or
air lifted by helicopter.

1.4.2 Propulsion System

The missile requires a solid propellant gas generatar (SPGG) to produce a boost and
susiain phase during the launch process. SPGG is composed of a double-based material:
nitrocellutose (20.8% nitroglyceriny and sustairer grains. The boost phase is generated
by expasing the maximum amount of grain surface to hot gases from an ignitor. This rapid
initial pressure buildup lasts for aporoximately 5 seconds and is referred to as the boost
phase. The sustain phase is created by a propagating wave produced by the boost phase.
This phase results in the pressurization for the controlled propellant expiosion needed
during the sustain phase of flight. The amount of salid propellant required per flight is 46
pounds {20.9 kg). Products produced during combustion are located in Table 1.
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Tabie 1. SPGG Combustion Products
Product Chemical Grams of products of combustion
Symboal per 100 grams of propellant
Carbon C 8.99
Carbon Monoxide CO 32.53
Carbon Dioxide CQ, 3513
Hydrogen H 3.16
Water H,O 8.55
Nitrogan N, 11.49

The liquid propellant consists of a fuel and an oxidizer; unsymmetrical dimethylhydrazine
(UDMH) and inhibited red fuming nitric acid (IRFNA), respectively. These liquids are
isolated within two end to end cylindrical aluminum tanks, which are sealed with high
pressure seals along the propeliant feedlines. The fuel (UDMH) is located in the forward
tank and the oxidizer (IRFNA) in the aft tank.

Unsymmetrical dimethylhydrazine (UDMH) is a clzar, colorless liquid which is hygroscopic
(capabie of absorbing moisture from the air). This liguid has a sharp ammonia or fishy
odor and produces clear and colorfess fumes. The material safety data sheet for this
chemical is included in Appendix B. Basically, this material is highly explosive {lower and
upper explosive limits: 2% and 95%, respectively) and reacts vigorously with heat, sparks,
open flames, strong oxidizers, and air. Emission products related with burning UDMH
include two hazardous components; carbon monoxide and oxides of nitrogen. Associated
fires can be extinguished with carbon dioxide, dry chemicals and water spray.

Inhibited red fuming nitric acid (IRFNA) is a brown liquid which has a pungent or acrid odor
and produces reddish-brown to orange fumes. The material safety daia shest for this
chemical is provided in Appendix B. This chemical is not explosive and considered stable.
However, violent spattering and considerable heat is generated when this chemical is
expased to water. Nitrogen oxide vapors are released during reactions with water, which
are toxic and flammable.

The amount of UDMH and [RFNA required for a single missile is 170 kg and 502 kg,
respectively. Three factors greatly influence the amount of fuel burned during a flight,
rtange of the missile, payload weight, and wind conditions. The farther the missile travels,
the greater the amount of fuel expended There are potentially two different configurations
which may be used during a test; light and heavy. The heavier the payload, the greater
the amount of fuel required for travel. Table 2 and 3 present the amounts of propellants
burned and residuals for light and heavy configurations for a variety of distances.
Combustion products and amcunts of thesa propellants are presented in Table 4,
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Table 2. Propellants burned and residuals for the light missile configuration in
respect to distance traveled.

Propeliant Burned Residuals
(kq) (kQ)
Distance missile
traveled IRFNA UDMH IRFNA UDMH
(km)
r—-

10 159 47 343 123
30 350 108 152 62
60 4e?2 144 40 26
100 483 152 18 19
115 484 156 18 14
120 480 154 22 16
125 484 157 18 16
130 488 158 14 14

=
Table 3. Propellants burned and residuals for the heavy missile configuration
in respect to distance traveled.

Propellant Burned Residuals
(ka) (kq)
Distance missile
traveled IRFNA UDMH (RENA UupMH
(km)
10 180 55 322 115
25 344 106 158 65
42 443 137 5% 33
a0 457 143 45 27
75 475 150 27 20
91 490 156 12 14
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Table 4. Combustion Products of IRFNA and UDMH
Product Symbol Grams of Products of Combustion
Per 100 grams of Propellant
Watear H,0 37.27
Hydrogen H 0.38
Nitrogen N o 28.64
Hydrogen Fluoride HF 0.52
Carbon Dioxide CO, 27.02
Carbon Monoxide CO 6.10

LANCE will be delivered to WSMR in a wooden recund configuration, which means it will
arrive at WSMR fueled and ready for use. No meodifications to the missile cther than the
selection of payload or fueling will be required. This eliminates the need to store or handle -
the two propellants.

1.5 Basic Mission Description

The objective of the proposed tests is to determine the interception capabilities of air
defense missiles and the reliability of tracking instrumentation. Explosive warheads will
not be utilized by LANCE as a target missile. The warhead section will carry either ballast
or instrumentation. A LANCE (or possibly two LANCESs) will be launched and intercepted
by an air defense missile {such as Patriot or the Navy SM-2 missile}. An interception will
result in the explosion of the missiles. If the interception does not occur, then the missiles
will impact in areas determined pricr to the test.

Scme tasts may only involve testing radar and other tracking devices. These types of tests
will consist of launching a LANCE, which will travel its ballistic trajectory, and impact
monolithically in a predetermined existing impact area or an area surveyed for biolegical
and cultural elements prior to testing (such as northwest of Rowl Site). The radar system
or tracking device will be set up in an existing site or area previously evaluated in the
testing project’s National Envircnmental Policy Act (NEPA) document from where it will
attempt to detect and monitor the flight of LANCE. These tests may be conducted in
conjunction with interception tests, as well as independently.

LANCE missiles will arrive at WSMR as wooden rounds, which means they are certified
ready to fire If a missile is not used immediately, then it will be stored at the missile
storage facilities at Logistics {(DOL-A). Additionally, a limited number of missiles can be
stored at the project controlied facilities: Lance Missile Assembly Building (Lance MAB)
and the Missile Assembly Building No 18 (MAB-18).
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The following is a description of the preparations required for LANCE immediately prior to
inng. Typically, fins are attached, the missile is elevated as required, and LANCE is aimed
by conventional artillery sighting equipment. A monitor programmer makes the necessary
checks of critical missile guidance components and inputs the flight parameters into the
raissile. Next, the pactable firing device is then unreeled to a safe area (usually behind &
earthen berm) approximately 100 meters away and activated ocn command.

On zverage eight LANCE firings will occur within a year. A proposed eight and eleven
firings have been scheduled for 1895 and 19986, respectively. During a single mission, it
is estimated that not more than two LANCESs will be fired. Many of the launch positions
cantain two launch points, therefore, multiple launches can occur from one site. In the
past, there have been simultaneous launches from twe different sites, such as LER-4 and
LC 39

Duration of a single test will be dependent on the air defense missile testing program which
will utilize LANCE  LANCE was designed to be a system which is easy to set up, fire, and
evacuate the area. The greatest amount of instrumentation and support involved with a
LANCE is a result of the range suppcert and requirements by the intercepting air defense
missile  The estimated time from which the LANCE project occupies the launch site,
conduzts the missian, and evacuates the site (s one week.

Reotary aircraft will be utilized during surveillance and reccovery stages of testing. Alircraft
will transport Warheads Branch personne! to locate missile debris. Once located recovery
and Explosive Ordinance Disposal (EQD) personnet will be transported to conduct the
necessary recovery operaticns. The helicopters will fly in accaordance with Army Air
regulations. '

1.6 - Description of Impact Types

There are two types of possible impacts associated with utilizing LANCE as a target. If the
test mission is an interception rnission, then the impact will consist of pieces scattered over
a large area. If the test mission s strictly a tracking mission, then LANCE will impact
mornolithically at a predetermined impact area,

Moriolithic tmpacts bury into the ground producing a crater typically 3 - 4.5 m wide and 2.2
- 3.6 m deep where the missile enters. A few small pieces of missile debris (less than 15
cm) are found around the crater. The missile usually buries itself upon impact to a depth
of 4.5 -8 m. The fuel tanks typically rupture upan impact burning the residual IRFNA,
which is evident by the reddish brown cloud produced at the point of impact. Residual
UDMH will leak into the sail system and react with the air.

1.7 Launch and Impact Locations
Launch and impact areas associated with LANCE as a target cannot be determined at this
time The areas for use must meet the intercepting missile or tracking system's project
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parameters Therafore, required areas for launching and impacting could potentially
cnange for every intercepting missile or tracking mission.

The lack of being able to define the exact affected area obligates the intercepting missile
project to provide additional environmental documentation to the WSMR Directorate of
Environment and Safety Environmental Services Division (DES-E) office prior to the
proposad testing if the project plans to utilize arsas not specifically discussad in this
document. The first step in this process is to provide a “"Proposad Action”, which will
provide details of the proposed activity including the location utilized for launching both
LANCE and the intercepting missile, proposed intercept point, and impact areas of LANCE
and the intercepting missile if the mission is unsuccessful. If the "Proposad Action”
requires development or construction of a site or the use of an area which has not been
frequently utilized, then a Record of Environmental Consideration (REC) may be required.
The REC will be delivered to the DES-E ofiice at least one month prior to the proposed
mission. Included in the REC will be the proposed action, results of both threatened and
endangered species and archeological surveys, and mitigation measures. Sufficient time
Is required to conduct surveys which may take more than a month to complete.

Launch and impact sites which have a high probability of being utilized for the propbsed
actions are those which were praviously used by the Lance project or have developed
facilities {Figures 2 &, b, and ¢). These areas will be considered in this document. Launch
areas which will probatly be utilized include. Launch Complex (LC) 32, LC 33, LC 39, LC
50, LER - 4, Nancy Site, Chile, Brillo, Shot, Rad, RATSCAT, Tula G, Deer Horn, Spec Site,
Fair, and the gravel pit near the mouth of Rhodes Canyon {north of Ram Site). tmpact
areas which will probably be used include: 9 Lance Marker (LM) sites, alt the G sites, all
the WITs (excluding Pup) and near Rowl Site. LM sites are only surveyed points used for
aiming purposes and not maintained in any manner. The approval of establishing these
points was covered in U.S. Army 1989a and 1989b. Several points were determined
unsuitable due to environmental impacts and removed from consideration as potential
impact areas.

1.8 Safety Concerns

UDMH and IRFNA associated with LANCE result in serious safety concerns LANCE will
arrive at WSMR refurbished and certified ready to fire. Therefore, handling of the missile
and its fuels will not be extensive. The greatest safety concern for personnel occurs during
the recovery and cleanup cperations associated with LANCE.

Health hazards associated with UDMH range from nose, throat and upper respiratory tract
irritation to damage to the kidney, blood, and liver which can be fatal. This chemical can
enter the body via inhalation, ingestion, and absorption through the skin. The health
hazard associated with IRFNA is the potential to burn. The acid gases or the mist can
cause severe burns when inhaled or upon contact with the skin. A Standing Operating
Procedure {(SOP) has been written for the recavery of LANCE (Appendix C). Any
perscnnel mnvolved in these cperations wiil be brniefed regarding the hazards and
procedures associated with LANCE, in addition to reading the SOP.
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© Generally, the impact area will not be entered for 24 hours after impact. This allows time
for residual fuels to degrade and dissipate. The first personnel to enter the area are the
Initia! Entry Team (IET). They manitor the UDMH and NO, concentrations and determine
when it 1s safe for recovery and cleanup personnel to enter. Additionally, 1ET dictates
requirad safety apparatus and clothing worn by personnel. The levels of UDMH and NO,
will oe continuously monitored throughout the entire process. Any debris collected will be
‘ransported in approved containers to Special Weapons Assembly Building (SWAB) - 5.

1.9 Recovery

"~ Recovery of LANCE will be the responsibility of the Lance project. Similarly, recovery of
the intercepting air defense missite will be the respansibility of that project. Two types of
impacts may occur depending upon whether LANCE was intercepted. If intercepted,
LANCE will explode into many pieces. If there is no interception, then the missile will
impact maonolithically. The recovery for these two impact types are treated differently.
Eoth recovery methods will use a WSMR Army Air helicopter for locating the site of impact
and if necessary transport recovery and EOD personnel to the site. This aircraft will fly in
accordance with the Army Air regutations and will be utilized for surveillance immediately
bafore and after a test.

Debris from an intercepted LANCE will be scattered over a large area. The debris is
recovered and then given to the Warheads Test Branch of the Materiel Test Directorate
(MTD-AW) for analysis  After analysis, MTD-AVW makes arrangements for the debris to be
disposed of as hazardcous material.

The first group of personnel to enter the vicinity of a monolithic impact are IET personnel.
IET will set up sensars around the crater to monitor the hazardous material associated with
this -missile. Once IET decides the area is safe for entry, recovery personnet enter the
araa and retrieve the data needed.

A rnonolithic impact will result in the missile burring itself. A crater {typically 3 - 4.5 m wide
and 2.2 - 3.6 m deep) i1s produced witn a few small pieces of missile debns (less than 15
cm) found around the crater. The missite itself is not visible within the crater. The debris
pieces are collected and ptaced within the crater. A thin layer of dirt is placed over the
pieces to reduce the metallic shine that may affect succeeding test programs. The crater
is left cpen for six months to aid in the dissipation of the propeliants and then backfilled.
Equipment used to fill the crater is generally a backhoe or armar plated grader. Soil which
was forced out of the ground upon impact is used to fiil the hole. If additional saif is
required it is obtained from mounds located within the WIT.

The air defense system which is utilizing LANCE as a target vehicle will be required to
recover their own missile. The pracedures for their recovery are presented in the NEPA
decumentation which corresponds to their activities.
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2.0 AFFECTED ENVIRONMENT

A majority of the potential launch and impact areas for this project are located on the floor
of the two basins that comprise a significant portion of White Sands Missile Range;
Jornada del Muerto and Tularosa Basins. This section of the EA will discuss features of
these basins in order to understand the affected envirecnment.

21 General

WSMR lies primarily in the Tularosa Basin of south central New Mexico and extends into
the Jornada del Muerto Basin (Figure 3 ). Mountain ranges comprise approximately 35%
of the total land area on WSMR including the San Andres, San Augustine, Organ, and the
Oscura mountains. WSMR Main Post lies 72 km north of Ei Paso, Texas, 72 km
sauthwesi of Alamogorde, and 45 km east of Las Cruces, New Mexico. The range
occupies mare than 8,100 km? and is approximately 176 km north to south and 64 km east
to west

The lowest elavation in the Tularosa
Basin is approximately 1,135 m and
occurs inn the west-central part of the
basin near Lake Lucero. Eilevation in
the Jornada de! Muerto Basin varies
frcm 1,185 m tc 1,383 m. The summit
of the San Andres mountains {Salinas
Peak) is more than 2530 m in
elevation.

2.1.1 Tularosa Basin

The-Tularosa Basin is a structurally
continuous depression more than 321
km long and 40 to $7 km wide. This
basin (s divided into the Tularcsa Basin
on the north and the Hueco Bolson to

the south. The division begins

ambiguously on a topographic divide
just north cf the Texas-New Mexico
state line. Tne relatively flat surface of

the divide slopes east to west, ranging = -
in elavation fram 1,216 to 1,307 m. Figure 3. Location of WSMR.

Eolian (wind) deposits on the range are constantly moving due tc high surface winds
sometimes causing major dust storms, Coppice dunes accur over a wide area of the basin
and consist of loamy, fine sands to depths greater than 1.5 m. Between the dunes, fine
sandy loams and clay loams occur where the sail has not been blown away. These areas
are stabilized 1o an extent by mesaquite (Prosopis glandulosa), fourwing saltbush (Atriplex
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canescens), mesa dropseed (Sporobolus flexuosus), snakeweed (Gutierrezia sarothrae),
and a variety of annuals. Disturbance to the dune structure accelerates the natural rate
of erosion.

2.1.2 Jornada del Muerto Basin

The Jornada del Muerto Basin is a broad valley defined by the Oscura, San Andres, and
Organ mountains on the east and the Fra Christobal Range and Sierra Caballo to the west.
It is a level or gently undulating basin with no permanent streams or surface drainage
outlets, measuring 193 km long and 24 to 48 km in width.

The basin consists of unconsolidated Pleistocene fragmented rocks. This alluvial fill from
the nearby mountains reaches depths of 891 m in areas. Coarse sediments are located
nezr the feothills while finer soil particles are locatad in the lower elevations.

2.2 Present Land Use

WSMR was established in 1245 and is used today for testing and developing missile
technology. It is the largest overland testing facility in the continental United States and
is administered by the U.S. Army. Resources are available for all branches of the Armed
Forces and government agencies. Facilities are also available, cn a limited basis, for

foreign governments, and private industries, both American and foreign (U.S. Army
1993a).

Encompassed within the WSMR boundaries are White Sands National Monument, San
Andres National Wildlife Refuge, and two National Historical Landmarks; Trinity Site and
LC 33 (Figure 4). Portions of Holloman Air Force Base, Jornada Experimental Range, and
National Aeronautical Space Administration (NASA) are located in co-use areas with
WSMR. These areas operate under agreements and are the only areas of WSMR that the
U.S Army does not have unilimited use of restricted airspace. Agencies and organizations
use the shared land for a variety of uses including conservation, recreation, research, and
livestack praducticn.

White Sands National Monument is primarily used by the public as a recreational area.
Airspace above a portion of the monument is designated as cooperative use area which
aircraft and missiles are permitied {o travel through.

The primary mission of the San Andres National Wildlife Refuge is to protect habitat for
desert bighorn sheep (Ovis canadensis mexicana), a state endangered species. This area
is restricted to public use, but permits some scientific research to be conducted within its
boundaries.

The public is permitted access to the two National Historical Landmarks on special
occasicns, such as benchmark anniversaries of the sites or WSMR. These events are
organized and scheduled through the Public Affairs Office, which will also provide an
escort to and from the sites.

Affected Environment 16 FINAL
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Other activities permitted within the boundaries of WSMR, include a number of special
hunts during the year (i.e, oryx, pronghorn, and deer}), general hunting/trapping, scheduled
tours through the public affairs office, biological research (i.e., mountain lion, oryx, springs,
etc.), and non-military testing (i.e., vehicle airbags, laser, EMR exposure, etc). Approvals
of these activities are done in accordance with the mission statement of WSMR.

2.3 Geology and Soils

2.3.1 Tularosa Basin

The Tularosa Basin was essentially
a stable, relatively shallow marine
shelf from the late Cambrian
through the early Pennsylvanian
period. The marine sedimentation
buildup was interrupted only briefly
by periods of non depasition and
minor erosion.

In'the late Tertiary period, tectonic
disturbances altered the regional
landscape, causing grezt uplifts
and tiltad fault blocks, which are
presently recognized as the
Sacramento, Organ, San Andres,
Hueco, and Franklin mountains
(Figure 5}. At the same time, the
Tularosa Basin and Hueco Bolson
were formed as a complex graben
between the fault blocks.

s PR

| e QENELPRV TN
CZ] costem rarm
S e s set

Alluvial fans slope outward from the 3 T e
base of the mountains, coalescing o SIDRIL o | == =T
to form broad aprons that merge
into flatter alluvial plains. Extensive
playa deposits and Pleistocene lake
deposits occur in the west-central portion of the Tularosa Basin around Lake Lucerc. In
addition, large portions of the basin are covered by sand dunes. Cemented caliche layers
have formed near the surface throughout much of the Tularosa Basin.

Bt Mg 4L

Figure 5. Geology of WSMR and the surrounding area.

Major drainages, stream channels, and associated flood plain deposits associated with
them originate in the higher mountainous regions, extend down through the alluvial-fan
deposits and across the alluvial plains, terminating in playa lakes. Sediments derived from
erosional processes in the mountainous areas are transported downstream during high
runoff periods, where they form stream and flood plain deposits.
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Surface soils on the Tularosa Basin can be placed in the categories of rock cutcrops,
¢cravelly and sandy toams, silty and clayey lcams, fine sandy loams high in gypsum
content, fine sands, and gypsum tands (U S.D.A 1978). These soils are the result of
weatnerng of limestone, sandstone, shale bedrock, and the intrusion of eolian (windblown)
materials from other areas. Soils are well drained, except impervious caliche layers or
bedrock near the surface in some areas.

Gravelly and sandy loams occur in the sediment toes and alluvial fans beside the San
Andres mountains. These soils are known to erode rapidly if disturbed. The silty and
clayey loams occur on the rniearby level terminal flats of the alluvial fans, eastward of the
gypsum land, and atong the southwesterly directed intermittent streams into the White
Sands National Monument area. Sandy loams with a high content of gypsum occur
generally in the area east of the gypsum lands.

2.3.2 Jornada del Muerto Basin

The Szan Andres maountains are formed from a west-dipping faul block, having moderate
to steep slopes on the west, and precipitous slopes to the east. Racks in the mountains
are der ,ed from marine sediments deposited in the Paleozoic era. The Jornada del
Muerto Basin is predominantly covered with Tertiary to Quaternary alluvium derived from
grosion of ihe San Andres mountains and the Organ mountain farmaticns in addition to
materials carried in by the ancestral Rio Grande.

The Jornada del Muerto Basin is considered closed, with na external drainage, but water
occasionally collects in the scattered low spots or playas. Sediments found near the
foothills are coarse while fine soil particles are found in the lower areas Both water and
wind erosion processes are present and micro relief changes are continuous.

Tweanty-two scil types have been described on the Jornada del Muerto Basin (U.S.D A
1978) They have almaost no humus or arganic- matter, and have little change in texture
betvean surface scil and subsaoils. Lime content in these soil types is high. Through time,
lime from the soil and calcareous dust has been leached downward and deposited at the
deplh tc which rainfall normally penetrates, from a few inches to several feet. This zone
of lime accumuiation, or caliche layers, is often so thick and dense that neither water nor
roots can penetrate it.

2.4 Ground and Surface Water

2.41 Tularosa Basin

Ground water associated with the Bolson-fill aguifer in the Tularosa Basin supplies WSMR
with its primary water needs (38%). This aquifer is confined by the San Andres, San
Augustine, and Qrgan mountains to the west and saline groundwater to the east. The
movement of the groundwater from this aquifer runs west to east and southeast. The
aquifer is recharged by ephemeral arroyos, large storms, and treated water from the waste
water treatment plant at WSMR (Risser 1888).
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Quality of the ground water has been described as having three zones (Risser 1988). The
calcium bicarbonate water zone is found in the area where most recharging probatly
occurs resulting in only a small concentration of dissolved solids present. The shape of
the zone is related to the presence ¢f arroycs on the land surface. East of the calcium
bicarbonate zcne lays calcium bicarbonate sulfate water. Sodium chloride sulifate brine
water is the third zone and is found in the eastern portion of this aquifer. This water type
is characteristic of most of the groundwater in the Tularosa Basin (Risser 1988). Fresh
water is found in alluvial fan deposits along the east and west sides of the Tularosa Basin.

Water for drinking and domestic purposes is supplied by eleven gravel packed weils.
These wells have a depth of approximately 243 m and are found on the alluvial fans near
the Organ mountains. A pipeline extends eastward to Orocgrande Range Camp providing
water to the south launch complex. Remote sites require water to be transported by water
containers or water tanks to the site for personnel. The Main Post of WSMR is the primary
user of water, averaging more than 93 percent during 1883 - 1986.

Surface water at WSMR ts found mainly in the Tularosa Basin and is normaily low quality
(highly saline and ncnpotabie). Combination of intermittent and permanent sources are
present. Intermittent streams, lakes, and potholes f{ill with water after heavy rains. Lake
Lucero and Big Salt Lake nearly always have standing water in them. One perennial
stream, Salt Cresk, runs through the northern portion of the Tularosa Basin and empties
into Big Salt Lake. Salt Creek is sustained during dry pericds by base flow north of Range
Road 6. Two major springs, Malpais and Mound Springs, provide year round water
sources. These springs provide man made ditches and water holes with water.

2.4.2 Jornada del Muerto Basin

Jornada del Muerto Basin has its primary aquifer in the Quaternary alluvium. Most of the
watler is found in the interstices of unconsolidated alluvium meaterial. The chemical quality
of the water is unusable for most purposes, domestic and drinking included. The major
contaminant is a high sulfate concentration (274-3,160 mg/L). The secondary aguifer is
found in the rccks of the Permian Period and is also of pocr gquality. Macvement of water
in the aquifer is predominantly westward. Depth to the aquifer ranges from 5.4-104 m
below the land surface.

The recharge to the aquifer of the Jornada del Muerto Basin is mainly from the adjacent
mountain massas, generally from the east. The recharge of this aquifer is slow because
the amount of percolation and runoff from the mountains is not great.

2.5 Climate

South central New Mexica is in the northern portion of the Chihuahuan Desert, which is
classified as a hot desert. Annual precipitation peaks during July, August, and September,
while spring and fall droughts are regular cccurrences. Typically, summer precipitation is
generated from the Gulf of Mexico and occurs as convectional storms due to solar heating.
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Thase storms have a short duraticn and high intensity and are not always effective for
plant growth, due tc the high summer temperatures (high temperatures result in a greater
loss of water by means of evaporation) Winter precipitation ts a result of frontal
movements from the Pacific Ocean. These storms are less intense and generally longer
in curation than tnose during the summer (Holechek et al. 1988).

Mean annual precipitation in the Tularosa Basin is less than 229 mm with summer
precipitation contributing more than 50%. Annual precipitation in the Jornada del Muerto
Basin is less than 279 mm.

Ternperatures in south-central New Mexico are generally warm, with long pericds during
the summer that exceed 38°C (>100°F). The warmest temperatures are reached during
the monihs of June and July with the lowest in December and January Average maximum
winter temperature is around 16°C (>60°F) during the day.

Winds at WSMR are strongest between March and early May (Eschrich 1992}, Strong
westerly winds prohibit movement of precipitaticn from the Gulf of Mexico into the area
craating dry spring months, Weasterly winds during this period occasionally produce severe
dust storms due to sparse vegetation and dry, loose sail. Dust storms occur frequently in
March and April, but rarely during other months {Eschrich 1992).

2.6  Air Quality

Areas have been delineated by the Environmental Protection Agency (EPA) which are
called Air Quatity Control Regions (AQCRs). Most of WEMR lies within AQCR 6 of New
Mexico. Air quality is generzlly evaluated by the EPA on six standard criteria; carbon
monoxide, ozone, nitrogen dioxide, sulfur oxides, fine respirable particulate matter, and
leact. The EPA standards are divided intc primary and secondary standards. Primary
levels are to protect human health with a margin of safety. Secondary levels are to protect
the public welfare from any adverse effects of pollutants. These levels can be found in the
Code of Fedzral Regulations 40 CFR 50. AQCRs are classified as being in attainment if
the air quality meets the standards or being in nonattainment if it does not. All of WSMR
has met these standards and is considered in "attainment.” (Dcna Ana county Is
considered a "marginal nonattainment area” for PM,,.)

New Mexico Environment Department (NMED) has set ambient standards for the state of
New Mexico through Air Quality Control Regulation 201. Standards set by the state are
equally strict, if not more so, than the EPA standards. NMED is concerned about the
effects of air quality on humans, animals, vegetation, building and art corrosion, visibility,
and the general overall quality of life.

The state of New Mexico has a monitoring network established througheout the state, but
monitoring within the vicinity of WSMR is not extensive. Concentrations of carben
mornoxide and ozone were monitored in Las Cruces from 1985-1990. During this period,
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average concentrations of carbon monoxide and ozone did not exceed the sat standards.
No monitering of nitrogen dioxide or sulfur dioxide has been conducted on or near WSMR.

Particulate matter (PM) in the air can cause respiratory irritations. Particulates that are
small enough to be inhaled are called PM,,. Crigins for this particulate range from
combustion and industrial processes, mining, dirt roads, and motor vehicles. The average
concentration of PM,, does not excead the standards in Las Cruces or Alamogordo.
Isolated occurrences of the concentration of the particulate rising above the standard, nave
been asscciated with spring dust storms. WSMR Environmental Services Division has
conducted & monitoring program for PM,q concentrations at C Station. The results of the
pragram have shown that the levels of PM,q are below the restricted levels. Additionally,
a program sponsored by the WSMR Environmental Services Division was inttiated in 1983
to monitor the daily visibility near the main post at WSMR. A camera has been placed on
top of 100K and takes daily photographs of the Tularosa Basin. These daily photographs
are to document the visibility and to be usad as a baseline of infoarmation. A previous
study during 1951 - 1973 averaged a 71 km visibility range.

2.7 Flora

WSMR is located in the northern portion of the Chihuahuan Desert. Generally, there are
two different regions of vegetation types, basin floors and mountain ranges. The basin
floors contain Chihuahuan Desert grasslands [black grama (Bouteloua eriopoda), tobosa
(Pleuraphis mutica), scattered yuccas (Yucca spp.)], Chihuahuan Desert scrub
[creosotebush (Larrea tridentata), honey mesquite (Prosopis gladulosa), dropseed grasses
(Sporobolus spp.), tarbush (Flourensia cernua)], and closed basin scrub [fourwing saltbush
(Atriplex canescens), burrograss (Scleropogon brevifolius), wolfberry (Lycium spp.)]. As
the elevation of the mountain ranges increase, precipitation tends to increase and
temperature decreases. Therefore, vegetation communities on the mountain ranges are
very different from those found on the basin floor. Vegetation types which occur on WSMR
with increased elevation include plains-mesa grassland, plains-mesa scrub, mountain
scrub, coniferous woadland, and cenifercus forests,

Additional factors that determine where vegetation communities exist include slapes,
expasure to the sun, and sotils. Differences in plant cover are related to the sail texture
and structure, which are influenced by meisture-holding capacity, aeration, and plant root
development. The size and form of many plants of the same species may be different in
areas, due to variations in the texture and structure cf the soils.

2.8 Fauna

‘A high diversity of fauna exists within the boundaries of WSMR. Basically due to four
reasons; a variety in elevation and climatic conditions, several different land formations
(mountains, arroyos, basin floors, etc.), the large size of WSMR, and diverse vegetation
associations Plant communities at WSMR provide adequate habitats for a variety of game
and non-game species. Game species include mule deer {Odocoileus hemionus),
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orengharn antelope (Antilocepra americana), oryx {Oryx gazejla), dasert cottontail rabbit
(Sylvilagus auduboni), quail {Callicepla spp.), and dove (Zenaida spp.). Non-game species
that inhabit W3MR include blacktailed jackrabbit (Lepus californicus), feral harses (Equis
caballos), porcupine (Erethizon dorsatum), pocket gopher (Thymomys spp.), and various
rodents, reptiles, and amphibians. Non-game birds found on WSMR include a variety of
raptors, scavengers, larks, sparrows, and warblers. Furbearing species found on WSMR
include coyote (Canis latrans), badger (Taxidea taxus), babcat (Lynx rufus), and kit and
gray fox (Vulpes macroiis and Urocyon cinereoargenteus, respectively).

W3MR' s various habitat types are home tc an abundance of small rodents. Rodents
make up the largest number of animals found on WSMR. Families representad on WSMR
include Heigromyidae, Cricetidae, Sciuridae, and Geomyidae.

Bird populations on WSMR are comprised mainly of visiting species with few yearlong
residents. Summer visitors are primarily insectivores and winter species are primarily
granivares that migrate from short grass prairie regions in the north. Only a few bird
spacies that breed in the Chihuahuan Desert are yearlong residents at WSMR, for
example, the loggerhead shrike (Lanius Judovicianus) and the cactus wren
{Camgpylorhynchus brunneicapillus). Most breeding species occurring on WSMR are
summer residents including the northern mockingbird (Mimus polyglottos), western
kingbird { Tyrannus verticalis), and Scott's oricle {/cterus parisorum}. Quall are yearlong
residents, while mourning doves are present throughout the year, their numbers fluctuate
with migrations and immigrations. Smaller seedeaters are visitars during non-breeding
months (July to mid-May). These include lark buntings {Calamospiza melanocorys),
brewers sparrows (Spizella brewerr), sage sparcows (Amphispiza belli), white-crowned
sparrow (Zonotrichia leucophrys), and harned larks (Eremophila afpestris)y. Horned larks
are known to occasionally remain threugh the breeding season in grass doeminated areas.

Herptofauna commonly found an WSMR include coachwhnip snake (Masticophis flagellum),
long-nosed snake (Rhinocheilus feconter), checkered whiptall {Cnemidophorus grahamii),
side-blotch fizard (Uta stansbwuriana), and western green toad (EBufo debiiis). Other
characteristic herptofauna are the Texas hcrned lizard (Phrynosoma cornutum) and
various rattlesnakes {(Crotalus spp.).

2.9 Threatened, Endangered, and Sensitive Species

WSMR Environmental Service Division has compiled a list (Appendix D) of potentially
occurring plant and animal species on WSMR categorized as threatened, endangered or
candidates for listing, This list is derived from lists created by U S. Fish and Wilglife
Service, New Mexico Department of Game and Fish, and New Meaxica Forestry and
Resources Conservation Division, Energy, Minerals and Natural Resources Department.

Lance activities will occur on the floor of the two basins, thus timiting the number of
threatened and endangerad species that could be disturbed within WSMR boundaries.
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The potential for any listed plant species to occur on the basin floor is unlikely. The
majority of listed plant species occur in canyons or remote areas which the project will not
be utilizing.

Listed bird species that have been documented on WSMR and are found on the basin
floors include the western burrowing owl (Speotyto cunicularia hypugea), northern
aptomado falcon (Falco femoralis septentrionalis), American peregrine falcon (Falco
peregrinus anatumy), ferruginous hawk (Buteo regalis), white-faced ibis (Plegadis chihi),
and loggerhead shrike {Lanis fudovicianus).

Burrowing owls have recently been listed as a species of concern. The U. S. Fish and
Wildlife Service has information showing that proposing to list this owl may be appropriate
Substantial data on biological vulnerability and threats are not currently available to support
the immediate preparation for this action. Burrowing owls have been a common sight
throughout WSMR during surveys and are asscciated with disturbed areas and those
. areas with moderate continual human disturbance. This species, a year-round resident
of southern New Mexico, appears to be stable at WSMR.

‘Currently, aplomado falcons are not considered residents of WSMR, however, two
unconfirmed sightings occurred in 1994 during aplomade fzlcon presence/absence
surveys. Three confirmed sightings were recarded during the spring and summer of 1991
and 1992. Aplomado falcon presence/absence surveys are routinely conducted from
February through August by Cortez lll Service Corporation in portions of the Tularosa and
Jornada del Muerto basins. All bird species observed during these surveys are recorded.
Although the survey routes are chosen based upon aplomado falcon habitat requirements,
they are representative of the grasslands on the basin floors. Final reports include maps
of the survey routes, lists of bird species observed, methodology, and dates conducted.

The American peregrine falcon is rare in south-central New Mexico but has been sighted
within the boundaries of WSMR in recent years. Nesting records do not exist for the
peregrine falcon on WSMR. Peregrine falcons usually nest on tall inaccessible cliffs and
hunt near water for medium sized birds and waterfowl. Activities associated with WSMR
may inhibit this bird’s occurrence. Those individuals sighted may have been transients.
A peregrine falcon was photographed in the Organ Mountains in 1895.

Ferruginous hawks are winter residents of south-central New Mexico and are found an
WSMR from November to February. Currently listed as a species of concern, ferruginous
- hawks inhabit dry, open areas where they can be spotted perched on utility poles or fence
posts as they hunt for medium sized mammals.

White-faced ibis are wading birds which feed on invertebrates. Currently listed as a
species of concern, white-faced ibis' have been sighted at Brazel Lake and Malpais
Springs on WSMR an an irreguiar basis [n New Mexico the white-faced ibis is an
uncommon (locally common) breeding species. '
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A common resident of WSMR, the [oggerhead shrike is currently listed as a species of
conicern. Loggerhead shrikes {frequent semi-open country, with lcokout posts, trees, and
shirubs. During 1895 aplemado faicon presence/absence surveys loggernead shrikes were
encouniered on nearly every survey. This species is easily identified by its distinct dlack,
wnite, and gray markings and its habit of perching cn pales, yucca stalks, and utility wires
while searching for prey.

Two additional listed faunal species include the Texas horned lizard (Phrynosoma
cornutum) and the White Sands pupfish (Cyprinodon tularosa).

The Texas norned lizard is WSMR’s only reptile species listed as a candidate for Federal
listing [Itis common throughout WSMR in a variety of habitats consisting of open areas
up to 1,829 m with sparse plant growth including bunch grass, cactus, juniper, and
mesquita

White Sands pupfish are rastricted to saline waters in the Tularosa B.zsin, such as Mound
Springs, Maipais Springs, and Salt Creek. Populations within these areas appear stable
at this time. Habitat degradation by feral horses (Equis caballos) is the fargest threat to
the pupfish. The feral horse population on WSMR has been reduced by approximately
80% during removal operations in 1995 (P. Morrow, WSMR-DES, pers. commun.). An
additional threat to the population includes disease, which recently has caused dramatic
reductions in their numbers in the Mound Springs population,

2.10 Cultural Resources

Large portions of the Tularosa and Jornada del Muerto Basins have been occupied by the
United States Armed Forces since the early 1940's. The study of these areas has
intensified over the years and has resulted in the discavery of many cultural sites within the
boundaries of WSMR. These cultural sites have been found by investigation due to both
military actions and academic research.

Six zultural-temporal categories are applicable to the Tularosa and Jornada del Muerte
Basins. These categories are presented in Table 5.
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Table 5. Cultural-Temporal sequences applicable to Tularosa and Jornada
del Muerto Basins.

PERIOD DATE
Paleoindian 900 B.C. -68000B.C.
Archaic 6000 B.C. - A.D. 4007
Formetive-Jornada Mogollon
Mesilla Phase A.D 40C-A.D. 1000
Dona Ana Phase A.D. 1100 - A.D, 1200
El Paso Phase A.D. 1200 - A.D. 1400+
Formative - Rio Abajo
Tajo Phase AD. 700 -A.D. 1000
Early ElImendorf Phase A.D. 1000 -A.D. 1100
Late Elmendorf Phase AD. 1100 -A.D. 1300
Ancestral Piro A.D. 1300 - A.D. 1546
Protohistoric : |
Colonial Piro AD. 1540-A.D. 1880
Manso AD 1540-AD 1870
Historic
Apache A.D. 1540 - A.D. 1880
Spanish/Mexican A.D. 1598 - A D 1860
Eurocamerican A.D. 1860 - A.D. 1942
| U.S. Military A.D. 1942 - Present

2.11 Socioeconomic Resources and Infrastructure

2.11.1 Economics

Personnel that support LANCE operations are locally employed (government/caniractor).
These personnel reside in the local area and provide thetr own meals and housing. During
operations at remote sites restrooms and potable water will be supplied. Electrical power
is supplied by local electrical service providers to facilittes which have firm power sources.
Portable generators will be used at sites without firm power sources.

2.11.2 Transportation

An extensive network of roads provides access to most of WSMR. There are three
classifications of the road types on WSMR; major roads, secondary roads, and trails. The
major roads are paved two lane roads that can suppoert 1,200 cars per hour. There are
four major roads that serve WSMR; Range Roads 1, 2, 6, and 7. Range Roads 1 and 2
are access routes to the Main Post. Range Road 6 extends east to west across the
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middle portion of the range and supports an average of 200 vehicles a day The main
route for traveling north and south within WSMR is Range Road 7. Secondary rcads
censist mostly of unpaved rcads  The maintenance of the secondary roads and trails is
dependent on project needs and available funding and is therefore infrequent.

2.11.3 Utilities
WSEMR owns and operates its own water supply facilities, sewage treatment plant,
telephone center, heating and cooling systems.

Tha Main Post is supplied with water from eleven gravel-packed wells. The well water is
pumped, ccilected in a common collecticn area, treated, and then distributed. The
treatment consists of sadimentation, chlorinization, and fluoridation. The distribution
system is based on gravity flow. A pipeline extends from the Central Booster Station to a
storage tank at Launch Complex 34.

El Paso Electric Company provides WSMR with most of its electrical needs. Three electric
cocperatives (Sierra Eleciric Cooperative, Sccorro Electric Coaperative, and Oterc County
Electric Ccoperative)service limited regions of WSMR, Overhead and underground
trarsmission lines are present on WSMR. Some remote. sites operate with portable diesel
generators.

Natural gas has been supplied to WSMR by the El Paso Natural Gas Company since 1949.
Fuel oil and propane are used to heat those buildings isolated on the range. Storage tanks
are provided at these more remote builldings.

The: Central Telephone Center on WSMR is owned and operated by the U.S. Government.
The U S. Army Information Systems Command pravides the center with all engineering
work. A digital switching system was instalied before FY1988 and provides capability for
10,500 lines with 1,023 trunks. The interface between the new switches and the gateway
to naticnal communications is being upgraded to a T-1 digital system. Fiber optic cabie
15 being put into piace (280 km) to augment the microwave system. National
cammunication is provided through the Mountain Bell Las Cruces facihty.

Solid waste from the Main Post and surrounding range areas is deposited into a landfill.
The landfill is found 4 km east of the Main Post on Watertown Avenue. Collection of waste
is done with standard equipmant. Approximately 382 m? of waste is dispased of daily

The location and amount of toxic and hazardous waste generated at WSMR are tracked
on & computerized system. The waste is disposed of according to WSMR Reg. 200-1.
Waste is calegorized and stored in the appropriate storage facility on WSMR that includes:
HAZMART, Hazardous Waste Management Facility (HWMF), petroleum, oils and
lubricants (POL) storage facility, liquid propellant storage areas, pesticide storage area,
and Cortez Il 90 day hazardous waste storage facility.
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3.0 ENVIRONMENTAL CONSEQUENCES

Environmental concerns associated with the use of LANCE as targets are dependant upon
whether the mission is an interception or tracking mission. Explosives will not be used by
LANCE; therefore, the primary safety and environmental hazards associated with the
proposad testing are the propellants (IRFNA/UDMH). The Warheads Test Branch of MTD
(MTD-AW) has completed a study to determine the length of time, the propellants are
present in the soil system (Appendix A).

3.1 Intercept Mission

The primary effect of an intercept mission on the environment would mainly be restricted
to air quality. An intercept mission would produce a large explasion in the lower
atmosghere with the remaining IRFNA/UDMH being converted to various elements
including oxides of nitragen and carbcn monoxide (Refer to Table 4, Project Description).
The combustion products generated by LANCE will dissipate quickly based on the
relatively small amounts of propellant combustion products, prevailing winds, and rapid
decrease in ambient air temperatura from ground level to an altitude of 4,572 m.

An interception will result in various sized debris fragments impacting the earth which are
retrieved during the recovery phase described in Appendix C. Initially, soil compaction
would occur from fallen debris, although natural frost heaves (freezing and thawing
causing soil movement) will minimize any damage. Frost heaves have been known to
undo greater amounts of compaction which resulted from tanks repeatedly traveling over
the same area {Thurow et. al., 1823).

Falling debris from an interception may destroy plants located under the debris. The
recovery procedures require pieces to be retrieved which will minimize the potential of
killing the vegetation located under the debris, due to sunlight depravation. '
There is potential for fires to occur as a result of debris pieces landing while still burning.
However, fuel loads capable of carrying a large fire on the Tularosa Basin floar are fairly
limited. The zrea south of Highway 70 is predominately mesquite coppice dunes with little
undarstory to carry a fire. The WSMR fire chief will be notified prior to any testing, in order
to have adequate fire support "on call’. Any fires ignited by LANCE will be immediately
extinguished

Minimal impacts on wildlife will occur during an intercept mission. A few less mabile
individual species may be destroyed from a direct impact. The use of established sites
minimizes possible adverse effects on threatened cr endangered species {listed species)
because established sites havs altered the local habitat.

3.2  Tracking Mission
A tracking mission would result in 2 monolithic impact by LANCE. An impact of this type
would create a crater approximately 3 - 4.5 m wide and 2.2 - 3.6 m deep, while the missile
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[

would bury itself up to 4 5 - 6 m below the surface. A majority of the propellants ars
expended during flight resulting in low residual fuel {Refer to Table 2 and 3).

Residual [RENA is volatilized as oxides of nitrogen (toxic gas) and nitric acid. Repeatedly,
a brown cloud has been observed immediately after a monolithic impact (Wilson 19391).
It is expected that the cloud is praduced by the IRFNA converting to NOx. Affects of
oxides of nitrogen include severe irritation to the eyes, skin, mucous membrane, and
suffocation. MTD-AW conducted a study which did not detect any NO, at the impact site
30 minutes after impact (Wilson 1991).

UBDMH is a known carcinogen and plant growth controt agent. Residual surface UDMH
reacts with oxygen and reieases highly toxic fumes of nitrogen oxides. This generally
dissipates within 24 hours and sub-surface UDMH is undetectable after six months (Wilson
1991). Therefore, the Standard Operating Procedures for the recovery of LANCE missiles
(U.S. Army 1995) requires that the impact craters remain open for six months to allow the
UDMH to easily react and dissipata inio the atmacsphere.

Areas of special concern due to the hazards associated with the two propellants are

‘discussed below.

3.2.1 Water Quality and Supply

The existing water supply system for WSMR serves a working population of approximately
7500 people. Water to support the LANCE program, for domestic purposes only, would
be drawn from the WSMR Main Post water supply. Drinking water is transporied in small
containers to remote testing locations.

Monolithic impacts in hydrologically sensitive areas could potentially pollute ground water,
specifically where the water table is shallow (i.e , Rhodes, Denver, ABC-1, and PUP WiTs).
This potential may exist either directly by residual liquid propeliants being driven into the
groundwater, or indirectly, residual prepellants migrating down into the groundwater suppiy
(U.S. Army 1889a, U.S. Army 19890). No monalithic impacts wiil be allowed in areas
where the ground water is less than 30 m below ground surface. These areas can only
be utilized if the LANCE missile is modified to either tumble and impact on the surface or
explode on impact resulting in residual propellants combusting.

The restrictions placed on monolithic impacts will also reduce the potential for impacting
surface waters. Residual fuel which may be present in a missite which was equipped to
tumble and impact on the surface will nct pose a substantial threat to the environment.
The fuel tanks will likely rupture upon impact and the fuels will continue to mix releasing
emissions into the atmosphere which will readily dissipate. If propellants are not able to
mix, then the UDMH will react with the air producing gases. IRFNA will react with most
substances releasing gases and excessive heat. Gases produced by both propeliants are
nitrous oxides which are toxic in concentration, but will readily dissipate into the
atmosphere.
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3.2.2 Soils

Scit contamination would occur in the immediate area for a relatively shert period of time.
The study conducted by MTD-AW (Wilscn 1931) indicates that the presence of
IRFNA/UDMH is undetectable after a period of 30 minutes to six months, respectively. [t
is recommended that craters be left open for six montns after impact te allow UDMH to
dissipate.

3.2.3 Flora

A tracking mission (monalithic impact) would create a crater 3 - 4.5 mwide and 2.2 - 3.6
m deep. Established impact areas are maintained by mowing, halting natural seral
development. This is required far data collection and safe recovery operations. Therefore,
dislurbances to the plant ccmmunities within these areas is a fairly common occurrence
and will occur regardless to whether LANCE is utilized as a target.

Plants within the immediate area of a monolithic impact would be destroyed by direct
imgact, residual UDMH (plant growth control agent), and potential fires. If the impact is
prooosad for an area outside of a maintained impact site, then botanical surveys will be
conducted prior to the mission to determine the presence of any listed plant species.

3.2.4 fauna

UDIMH is taxic, therefore, any fauna that comes into contact with the residual UDMH would
likely die. Many species avoid using impact areas because of the routine disturbances.
Some individuals may be killed due ta direct impacts or toxic fumes released within the
immediate area. However, the loss of a few individuals would not adversely effect the
overall pocpulation of any species which typically utiize these impact areas. The use of any
area outside of an existing launch or impact site potentially requires additional
enviranmental documentation to be determined by WSMR DES - E, such as a REC which
will Include a survey for listed wildiife species.

3.2.5 Threatened, Endangered, and Sensitive Species

LANCE wilt utilize existing launch and impact areas. Launch areas are generally cleared
of all vegetation and either covered with a layer of base coarse gravel or are left barren.
Impact areas are maintained in nearly bare ground to bare ground conditions for the
purpose of data collection and debris recovery. Plant species which occur under these
conditions are early seral stage plants. Most listed species are mid to late seral stage
plants.  Prior to the use of any area outside existing impact areas, a survey will be
conducted for listed plant taxza.

Of the 6 wildlife species, only the burrowing owl and loggerhead shrike are year-long
resicents of WSMR. Based on sightings recorded by Cortez Il personnel during aplomadao
falcon presence/absence surveys, both of these species are common on WSMR with
apparently stable populations. Of the remaining 4 species, only the ferruginous hawk
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regularly occurs on WSMR as a winter resident. LANCE should have no detrimental
impact upon the wintering ecology of the ferruginous hawk. The aplomado falcon,
American peregrine falcon, and white~faced ibis rarely occur on WSMR, therefore impacts
from LANCE will be negligible.

The possibility of 2a LANCE intercepting an individual cf any of the above species, whether
- on the ground or in the air, is unlikely. LANCE should have no deleterious effect on any
of the above species’ overall populations, prey species, or any lasting effect on an
individuals behavior. All of these birds are highly mobife and vacate the immediate area
if disturbed. The toxic fumes (oxides of nitrogen) which could potentially be released by
LANCE during monclithic impacts would only effect these birds if they were in the impact
area and did not vacate the vicinity upon the monolithic impact. The chances of this
occurring are slight.

LANCE is restricted from utilizing Pup WIT due to the presence of White Sands Pupfish in
Salt creek, which dissects Pup WIT. This restriction is placed on the project to ensure
protection for the pupfish from any mishaps. Prior to the use of any area in proximity to
White Sands pupfish habitat, which is not presently covered by environmental
documentation, potential impacts to White Sands pupfish will be evaluated.

Individual losses of Texas horned lizards occur frequently from vehicle traffic. Direct
monolithic or debris impacts on individuals is highly unlikely. However, toxic vapors
. emitted from monolithic impacts could potentially kill Texas horned lizards utilizing these
areas. The Texas homed lizard popuiation on WSMR is considered stable at this time and
any individual losses from direct impacts will not adversely affect the overall population.

3.3 . Missile Flight Effects

3.3.1 Air Quality

Pollutants emitted as a result of the use of LANCE include combustion products from
internal combustion engines, airborne soil particles from vehicular traffic, minute amounts
of hydrocarbons from fuel tanks, and missile emissicns. The maximum total expected
emissions from LANCE is presented in Table 6. The amount of emissions produced by
WSMR commuters per year is considerably higher (Table 7). This region of New Mexico
is predominately in “attainment” indicating that features in the area of WSMR (climate and
topography) are favorable for dispersion cf potentially hazardcus emissions. Therefore,
the maximum amount of emissions produced by LANCE will not significantly effect the air
quality of the region.

LANCE combustion products in Table 6 were estimatad using 100 percent combustion,
maximum distance traveled, and the estimated total number of LANCE missiles left.
Calculations for estimated emissions of commuters is provided in Appendix E.
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| Table 6 . Combustion products & amouants per LANCE missile.
Product Symbol Kilograms per Missile
UDMH IRFNA
Water H,O 63.36 187.10
Hydrogen H B85 1.91
Nitrogen N 48.69 143.77
Hydrogen Fluoride HFE .88 2.61
Carbon Dioxide Cao, 45.93 135.64
Carbon Monoxide co 10.37 30.62
Table 7. Estimated emissions produced by the daily commuters to WSMR.
Time Estimated Fuel Use Carbon Monoxide Hydrocarbon Nitrous Oxides
1 Year 4330G40L 2,987,728 Kg 216,502 Kg - 389,704 Kg
3 fears | 21850,200L 14,938,638 Kg 1,082,510 Kg 1,548,518 Kg
3.3.2 Noise

Noise production associated with LANCE activities include: rotary aircraft used in
surveillance and recovery efforts, ground transport vehicles associated with project
activities, and the firing of LANCE.

Effects of noise on the natural environment are poorly known. Most research has been
imiled to its effects on humans or on specific animals. Research has been dominated by
wark on the effects of sonic booms and to a lesser extent helicopter noise.

Depending upon the species, season, and habitat, noise will effect wildlife differently.
Hurman response also varies from person to person due to individual tolerances to noise.
Refzr to Tabie 8 for a summary of sound levels and human responses to them.

Helicopters (rotary winged aircraft) produce one of the most disturbing noises to wildiife.
Bleich et al. (1990), found helicopters used to survey desert bighorn sheep (Ovis
canadensis) in California caused strong reactions among sheep. This resulted in the sheep
altering their distribution and movements within the limitec range availabie. Low altitude
(45.7m) helicopter flights have also been shown to cause American pronghorn (Antifocapra
americana) to react by running and raptors (Falconiformes) to panic and exhibit frantic
escape behavior (when surprised by the helicopter). Geese (Anatidae) appear to be mare
disturbed by helicopters than turkey vultures (Cathartes aura), pronghorns, coyotes, and
raptors (Manci et al. 1988). Rotary aircraft will be used in surveillance and recovery efforts
for LANCE to locate impact areas and transport personnel to and from these areas.
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Table 8. SOUND LEVELS AND HUMAN RESPONSES

SOUND INTENSITY FACTCR

484 SQUND SOURPCE PERCEIVED LOUVONESS DAMAGE TO HEARING
1,000,000 000,000.020.000 180 « ROCKET EMGINE
100.000.000,320.200,000 170
TRAUMATIC INJURY
10,000 000.990.000.200 160
1.000,000.000 000,000 153 = JET PLANE AT TAKEOFF PaINFUL
100.300,000,000,000 140
IRREVERSISLE DAMAGE
10.700.000.000 000 130 » MAXIMUM RECGRCED ROCK MUsIC
1,000.000.000,000 120] .« T=UNCZRCZLAP
» TEXTILE LOOM
s AUTOHORN, | METZR AWAY
100,0C0,000.000 110 - RIVETER UNCOMFORTABLY LOUD
DANGEZR ZONE
« JET FLY.QVER AT 300 METERS
PROGRESSIVE LOSS QF
10,0€0 000,000 100 HEARING
+ NEAWSPAPER PRESS
1.000,000.000 90 - MOTQRCYCLE, EIGHT METERS AWAY
» “OCD BLZNCER
» DIESZL TRUCK, 80 krmvhr 15 m AVWAY
VER'T LOUD
100 000,000 a0 = GAPBAGE DISPOSAL
DAMAGE BEGINS AFTER
LOMG EXPOSURE
10.C00.0ce 70 = VACUUM TLEANER
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Other noise disturbances (oif-road vehicle noise, sonic booms; artificial amplified noise:
fishing flest naise; and low altitude jeis) to wildlife as reported by Manci et al. (1388)
include: a temporary acoustical thresheold shift in kangaroo rats (Dipodomys spp.);
avoidance of an area and startled responses by herring (Clupea harrengus); reduced
growth rate in sheepsnead minnows (Cyprincdon variegatus) and longnose Killifish
(Fundulus similis) and reduced egg viability in minnows; hearing loss after less than S
minutes of exposure to 85 dB in the Mojave fringtoed lizard (Uma scoparia): and the
emergence from burrows of spadefoot toad (Pelobatidae) when exposed to 95 dB of
recorded motorcycle sounds. Raptors showed “noticeable alarmed responses” when
exposed to sonic booms. Ravens responded to sonic boom with raucous calling, flapping,
soaring, and chasing. These responses are temporary and not likely to have deleterious
effects on populations of any species. There are some animals that appear to not be
bothered by noise at all. American bison (Bison bison) were oblivious te 90 dB F-105
ovearflights; and northern harriers (Circus cyaneus) apparently benefited from practice
bombing runs by taking advantage of prey flushed out by "“bombs” (Manci et al. 1988).

On WSMR, oryx habituats to frequent noise disturbances and human presence. Raptors
on WSMR are known to nest in areas which are frequently disturbed by missile range
activities (such as near impact areas) and successiully fledged young in 1985 (S. Lerich,
peis. cbserv.).

LANCE: launches are guiet relative to other systems, aithough no dB levels are available
at this time. All missile and rocket launches on WSMR are within the Occupational Safety
and Health Act (OSHA) standard of 115 dBA within a 15-minute duration. The majority of .
noise produced by LANCE is confined to the launch site. Appendix F refers to the surface
danger zone for LANCE. Areas outside of 500m (area C) are considered safe for
unprotected personnel and equipment. |t is likely that any wildlife outside of area C wili not
suffer any lasting effects from LANCE. The activity associated with a launch will result in
wildlife vacating the area or taking refuge in a protected site {burrow} where acoustical
darnage is unlikely.

Noise levels during the flight will dissipate in the atmosphere. The levels that reach the
grecund should not be great enough to cause damage. Tracking missions result in a
monolithic impact which will produce a short duration noise at the impact site. Because
of the remote location and prior evacuation of all personnel from the area, these ncises
shouid not effect any humans. Any wildlife in the immediate area will experience the noise
ancl most iikely react with brief alarm or flight benhavior. Impact sites are utilized cn a
regular basis and any wildlife using these areas are most likely nabituated to the frequent
disturbances which occur.

The Lance project will initiate an annual survey to identify raptor nests in proposed launch
and impact areas. Surveys will consist of inspecting a 1km radius around the center of
proposed launch and impact areas during each breeding/nesting seascn. If an active nest
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is detected, DES-E will be consuited immediately. Information collected during these
surveys, combined with data collected during previous aplomado falcon surveys, may then
be used to developing a database which could aid in identifying fow tolerance species and
frequently used nesting habitat within WSMR. This, in turn, could minimize future impacts
on nesting raptors. Although delaying test activities would be beneficial to nesting
individuais, if [ong term protection is the goal, observations should be made to identify the
response of raptors to various acoustical disturbances within the immediate area.

Interception of a LANCE and another missile will occur well above ground level. Noise
associated with an intercept will disperse in the atmosphere and not impact upon humans
or wildlife. Falling debris, due to an intercept, will produce low frequency, short duration
noise at the point of contact with the ground.

Rotary arrcraft used for surveillance and recovery stages of testing will fly in accordance
with existing Army Air regulations. Helicopters produce noise levels as high as 97.3 dBA
while flying and landing. This [evel of naise is also of short duratiocn and should produce
no lasting impact upon human or wildlife auditory systems or their behavior. In areas
routinely visited by helicopters wildlife species are likely to be acclimated to the noise or
are disturbed very little. Impact areas likely to be visited by helicopters are mainly on the
basin floors, therefore no disturbing noise should reach the population of desert bighorn
sheep in the San Andres Mountains. Additionally the basin fioors are vast open areas
which provide adequate room for the dispersal of wildlife within the same habitat type.

Noise levels produced by ground transport vehicles associated with project activities
should be well within allowable OSHA limits.

3.4 Other Associated Environmental Effects
3.4.1 Climate
Activities associated with using LANCE as targets will not alter the climate of the area.

3.4.2 Geology and Soils

Propcsed activities will not affect the overall geology of WSMR. Impacts from off-road
activities and monoiithic impacts will have the greatest affect on the soil system. Recovery
operations will involve air support and minimal off-road travel when existing roads are not
available. Necessary off-road travel will be via direct routes to and from the impact site.
Recovery activities are discussed n detail in the SOP provided in Appendix C.

All proposed launch and impact sites for the LANCE project are accessible via paved
and/or improved roads. However, recovery activities may require off road travel. This
activity will be organized to limit the number of vehicles and the mast direct route will be
used for all travel to and from the site.

Drip pans are required wherever generators are used to mitigate potential soil
contamination.
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3.4.3 Cultural Resources

Existing launch and impact areas will be utilized whenever possible. If unestablished areas
are required for test activities archeological surveys will be conducted. A report presenting
the results will be delivered to DES-E one month prior to use.

3.4.4 Socioeconomic Impacts

No additional personnel are required to support LANCE operations. Personnel that
support LANCE operations are locally employed (government/contractor).  These
personnel reside in the local area and provide their own meals and housing. During
operations at remate sites restrooms and potable water will be supplied. Electrical power
is suoplied by local electrical service providers to facilities which have firm power sources.
Fortable generators will be used at sites without firm power sources.

3.4.5 Transportation

Increases in traffic on exisling roads and highways would be well within the designed
carrying capacities. Any disruption due tc military convoys or road biccks would not be
significant to the WSMR commuting traffic, due to their short duration.

3.5 Cumulative Effects

Thece ara relatively few cumulative effects associated with the use of LANCE as a target.
The rmain activity of this project is basically launching a target vehicle, Therefore the
greatest potential impact would occur where the missile impacts. Ground impacts will
occur if the mission is a tracking test. The chance of the missiles impacting in the same
focation is minimal. However, impacting within the same WIT is probable. WiTs are
designed for target impacts by projects testing on WSMR. These areas would require
extensive clean up efforts prior to attering the use of these areas, regardiess of whether
LANCE missiies are monolithically impacted within the area.

Using LANCE as a target would produce some positive cumulative effects. Primarily, the
recuction of hazardous material and the recycling of materials, resources, and capital.
Additionally, this would eliminate the need to handie the propellants as hazardous materiat
because they will combust and the missile will be reduced to fragmented pieces. The
alternative to this process is to static test the missiles until as much fuel is burned as
possible and then handling the remaining fuel and missile structure as hazardous waste.
Using LLANCE as a target recycles the materials and resources that were previously
altacated to the production of LANCE. Thus, additional drones or targets would not be
required to be fabricated as LANCE missiles are already in place for utilization as a target.

Additionelly, whether or not LANCE is used as a target, the projects proposing to utitize
LANCE will be testing with other target vehicles. Therefore, the use of LANCE would not
necassarily create increased testing or use of faciities because if LANCE were nat
available as atarget these testing groups wouid use a more traditional target (such as &
drorie or ancther missile),
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4.0 MITIGATION MEASURES
Thus section of the Environmental Assessment summarizes the necessary measures the
proposed project must fellow te result in having no significant effect on the environment.

4.1 Generatl

Any significant modifications to the proposed project will require approval from the
Environmental Office at WSMR and potentially an amendment to this EA. Additionally, an
addendum will be required if the program extends beyond 5 years from the time of
apprcval and/or if actions proposed in the EA cause significantly greater impacts on the
environment than the ones expected in the approved environmental document.

Lzunch and impact areas will be surveyed during the nesting season to identify any active
raptor nests within close praximity. {f nests are located, then WSMR DES-E will be
ccnsulted to determine the eppropriate action.

Personnel are instructed not to harass, harm, or collect any flora or fauna. Additionally,
all personnel will be instructed not to disturb or collect any artifacts. Any artifacts
discovered by project personnel will be reported to the WSMR DES-E archeoclogist.

Potable water will be trucked to remote sites as needed for adequate water supply for all
scheduled activities. All program operational sites will be supplied with one partable tailet
for every 20 peopte at the site. These will be installed, serviced, and replaced as needed.

Drip pans will be installed wherever generators are focated to mitigate potential sail
contamination.

If repair or canstruction efforts are necessary at a site, then a document will be prepared
which includes a detailed description of the repairs or construction to be performed, why
they are needed, who will gerform the repairs, what the necessary equipment and
matzrials are and where the materials will be obtained. This document will be provided
to DES-E prior to any action.

4.2 ILANCE Recovery

The recovery methodologies for LANCE are presented in the Standing Operating
Procedure, which has been provided in Appendix C. Basically, a team of individuals
referred to as Initial Entry Team (IET), will enter the area of impact prior to any recovery
activities. The IET wili set up monitoring devices to determine when levels of IRFNA and
UDMH are safe for recovery personnel to enter the area. Monitaring will continue
throughout the recovery process. The crater formed by a monoiithic impact will remain
open for 6 months to allow the UDMH to react and dissipate from the soil system. After
€ maonths the crater will be backfilled. Equipment used to fill the crater is generally a
backhoe ar armor plated grader. Soil which was farced out of the ground upon impact is
used to fili the hole. If additiona!l soil is required it is abtained from mounds located within
the WIT.
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The use of rotary winged aircraft for locating the impact and transporting IET and recovery
personnel minimizes potential impacts created by off road vehicle use. |f vehicles are
requirad during recavery operations, then the vehicle will travel the most direct route to the
impact area and return by the same route. Only necessary vehicles will travel to the
impact site during recovery.

4.3 Personnel Safety

Surface danger areas have been defined fgr LANCE launch sites. Diagrams and
explanations of the associated hazards of these areas are provided in Appendix F.
Personnel will be informed of the restricted areas and will vacate these areas during a
launch. The surface danger zones are dependent upon the configuration of the missile.
The area in front of the launcher is restricted during launches to ensure that any errant
missiles and associated debris will not injure any personnel. The area behind the launcher
receives direct heat and missile exhaust along with flying debris, such as rocks, dust, dirt,
etc. Additionally, the sound levels behind the missile are considered hazardous to
personnel for a radius of 500-m. Personnel involved with launching LANCE will be
informed of the surface danger areas and equipped with proper hearing protection.

4.4 Intercepting Missile Obligations

Air defense missile programs, which propose using LANCE as a target, must have a
written NEPA document which evaluates the activities of their testing program. If this
document does not provide specifics regarding the test scenario utilizing LANCE; such as
where the missile and LANCE will be launched from and impact into, then a "Proposed
Action” must be presented to the WSMR DES-E.

A "Proposed Action” document will provide the launch location for the testing missile and
LANCE, the number of testing missiles and LANCESs involved, the proposed interception
point(s), the impact location for each missile for tracking tests, and any reports for surveys
which have been conducted in conjunction with this activity. If the areas proposed for use
are not existing locations, then a Record of Environmental Consideration (REC) may be
required. Archeological and biological surveys may need to be conducted prior to the use
of ncn-established impact areas. The time required for conducting these surveys can be
iengthy, therefore a Proposed Action must be presented to the WSMR DES-E office at
least cne month prior to the proposed action. This should be an adequate amount of time
for conducting most surveys

The testing missile will be reguired to follow the recovery and any additional mitigation
measures presented in their NEPA document.

4.5 Testing Location Restrictions

There are areas which are restricted from monaolithically impacting LANCE. These areas
include; ABC -1, Rhodes, and Denver WITs, any area where the ground water is at a depth
of less than 30 m from the surface, and areas of permanent or intermittent water sources.
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Thase restrictions arz based on the potential effects of UDMH and IRFNA on the water
sources. Areas where the ground water is within 30 m. of the surface can be utilized as
imgact locations as long as the LANCE missile is equipped with a mechanism which will
cause it to tumbie, thus impacting on the surface, or explode on impact resulting in burning
all of the propellants.

4.6 Threatened and Endangered Species

LANCE wilf not use Pup WIT as an impact area to any extent. The hazards associated
withi the chemicals which fuel LANCE are potentially damaging to the White Sands pupfish
or their habttat. Therefore, to prevent a "*may affect” situation the area will be avoided.

4.7 Hazardous Waste and Material

Any mishaps, including fires, spills, and missiles impacting outside the approved impact
areas will be reported immediately to WSMR DES -E. The Lance project will prepare and
submit to the WSMR DES-E an accident report which describes measures taken or
proposed to decrease the impacts of the incident, and measures proposed to minimize
and/or prevent the incident from recurring.

Removal of solid waste, trash, hardware, debris, etc., associated with LANCE will be the
respongibility of the Lance project. Any hazardous waste generated by the project will be
recoverad and disposed of in accordance with the WSMR Hazardous Waste Management
Plan.
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5.0 CONCLUSIONS

The use of LANCE as a target for other air defense missiles is proposed in this document.
The associated activities have been evaluated to determine potential impacts and the
saverity of these impacts. Mitigation measures have been propased to reduce cr eliminate
any significant impact associated with the project description. There are no significant
impacts that could not be mitigated. As long as the project description or scope of the
project does not change from that stated within this document, and the mitigation
measures are followed, no significant impact to the environment should result due to these
activities.
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LANCE PROPELLAWNT STUDY

1.0 BACKGROUND:

a. The Lance missile, which carries a varicty of puylozids.
was extansively tested at Wihite Sands Missile Range [WoNGH Guring
its develaopment. Flight testing began in 19685. The Lance

prepulsion system 15 a prepackaged, bi-propellant ligquid fuel
rockst system using Unaymmetrical Dimethylhvdrazine (UDME) as fue!l
ard Inhibited Fed Fuming Nitric Acid (IBEFNA) as oxidizerpr.

b. The Warhead
‘o

Test EBranch, (TE-AW), was tai. .«
prepare a gite speci irenm

amental aszzessment far Lheoo v

System in 1%89. Environmental concerns abowut flight tos!. .. < <:.,
Lance missile at WSMR were identified as those periaxjirins . ..,
qguality, which would ba affscted by combustion prolocis o o y
ifto tha a2tmospghera during launmch and flighs of Shes mizs ot oo

ccntamination, which would occur 235 a result of resvioal inrow s
liguid propellant products depositad into the soil; and
groundwater guality, which could be affected by re=zidual unbury-d
liquid propellant products deposited into the soil o~ .. i(he: '
migrating to thne ground waiter supply, or by direc: - " i

the water table with the misszils

c. TZI-AW undarctook the task of monitoring Cr-g.1ni i,
missile flight tests az well as revisiting a numbder of Lar -«
missile impacts from %he past 15 years to study Lhe ~77o0 + - :
time and the natural environmentiz on the fahta of iLils .
Tha2 Chemisiry Laktora<tory (TZI-2EZ) and TEZ-AW compriszd IR RV
Eatry Team (IZT) tha- moniiorezd thz Lamce missila oz
tha presenca of UDW¥XE and I2FN:2 AL monlitaring anid -
were parformed to davermine thea presence of any ¢h
contamination of ths 1mpaczi area aftsr a Lance impacz. C
addition, soil gas sampling was p=aricormed ait the ca2ntzr of ew-b
lmpact cratar, An analysis for UDMHE was also perfo i o
dabris thas TZ-2W razavered from a pravious Lancse o -:
Site (LMI3), TZI-AW then cleaneZ the r=cowvsarad debr ) : :
of the cleaned debris were analyzed for the prese:. -
data for ths Ben Site debris is presznted in Da:a
2.0 OBJECTIVES.

Tha ohjectives cf this s-uody wara to detarnmire:
a. The persistence of these materials in the =ail

b. The concepnzrazion ¢©f these materials.



3.0 INSTRUMENTATICON.

3.1 UDME Monitoring. UDMY concentrations were determined using a
Interscan Monomethylhydrazine (MME) monitor that had been
calibrated to moniter for UDME. The Interscan sampled the air in

the impact area for the presence of UDMH.

3.2 Nitrogen Dioxide Monitoring. IRFNA consists of concentrated
nitric acid containing added nitrogen dioxide (NOa). IRFNA
monitored by measuring the concentration cf NO=a. NCO= was measured

with a calibrated Interscan NOz monitor.

4.0 SAMPLING PROCEDURES.
4.1 Sampling Vials. The s0il samples were collected in 40

milliliter pre-cleaned Eavironmental Protection Agency approved
screw cap vials with Tef{lon/Silicone sealing discs.

4.2 Impact Area Monitoring. After each missile impact, the IET
monitored the impact ar=a for the presence of UDMH and NOa. The

Lance missile impacits are listaed in Section 6.0 Data.

4.3 Scil Samples. Soil samples were taken from each impact
crater to determine i there was any residual UDMH. A surface
s50il sample was taken from the center of each impact crater
Surface s0il samples ware also taken at the nerth, scuih, east,
and wasgi edgez of each impact crater. In the Bhodes WIT araa,
nine background samples were takan prior to the Lancs wmissile
firing on 6§ May 89. On 7 May 89, four surface soll samples weare
taken at the north, souith, east, and wesit edges of bobth of the
east and west crabters, The wipe samples were collecied frem
sp2cific pieces oI debris witih machanic towa2ls. On 13 Jun 9C, ten
soll samples were taken at one foot intervals from each of the
sevan rissile impact craters in LM21. Soil samples ware collected
from three additional Lance missile impact sitzs that wers
excavatad, The thre2 impact areas were LM!, LMS, LM!3.

4.4 Soil Gas. Soil gas samples ware collected from a pipe
driven 5 to 6 feet into the center of each impact cratar, Soil
fgas was evacuated from the ground at a constant flow rate of threa
liters per minute for 1S5 minutes. The concentration of UDMZE in
the soil gas was measured with the Interscan menitor.

5.0 ANALYTICAL FROCEDURE.

The concentration of UDMHE in the soil samples and on the wipes
were determined by an exirachtion procedure. A weighad amount of
sail was extracted in a known amoun%t of water and the exiracht was
analyzed with the aid of a Eswleti-Packard S850A Cas Chromatograph



(G<) . The wipes were ex:racted in a known volume oI water and the
exiract was analyzed by the GC. All air sampling data is reported
in parts per million, volume/veolume (ppm-vol/vol). The detectian
limit for the air sampling is 0.10 ppm (veol/veol) for UDMH and
0.20 ppm (vol/svol) for NO=z2. The soil and wipe data is reported in
parts per million, weight/weight (pom-wt/wi). The detection limit
for the soil and wipe samples is 5.0 ppm (wt/wt).

6.0 DATA,
The data collected on each Lance missile impact {5 contained in

the data shaeets in the appendix., The table below is a list of
each data sheet.

TABLE
DATA SEFETS

Data Sheoet DATE FIEZD TARGET RANGE PAYLO2AD
1 3 May 839 EM21 129 km M232
2 3 May E9 LM21 129 km M232
3 & May B3 Ehodas WIT 21.4 km M251
4 19 S=2p B9 LM!l7 19.4 kna M234
5 21 Sep 8¢ LM21 128 k= M23¢2
6 21 Sep €5 LM21 129 km M23<2
7 21 May 90 LM21 129 ko M232
5] 21 May 93 LM21 129 km M234
g 2 May 9T LM21 12¢ k= ¥252
10 22 Oct &2 LM21 128 k= MZ3%

, bl 24 0cs 62 LMz 128 knm M2352
12 30 Apr &l LM1S 125 k= M23+
13 24 Jul S1 LM21 12 ko M232
4 24 Jul &. LM21 12¢ kn M232
13 13 Nowv 753 LMl 10 km » &
16 4 Dec E£1L LMcS 120 km -
17 18 Feb 67 LML3 125 km ==
ol - ©0ld Lance missile impact sites thait were revisited.
70 DISCUSSION.
7.1 Monitoring 0Of M:ussile Impacts Areas:

7.1.1 On 3 May 89, two missile were fired into LM21. Upen
arriving at the impact site, the IZT established an initial entry



point 50 feebt upwind from the impact crater where no UDME was

detected. The IZT, equipped with M-20 breathing apparatus,
disposable coveralls and rubber gloves, then proceeded inte the
area. The IET monitored the impact area by measuring the
concentration of UDMHE in the air. The data 1s presented in Data
Sheets 1 and 2. The IZT determined the impact area UDMH
concentration was low enough to us=s the M-15 filter masks. The
IET then put on the M-15 filter masks and continued to monitor for
UDME while the area was cleared of any classified material. UDMH

was detected at the crater initially after the missile impacted.
The highest UDME concentration detected was 1.368 ppm. The
concentration of UDMH decreased with the passags of time. The
concentiration of UDMZ had decreasesd to a locw but detectable level
(0.17 ppm UDMH) approximately 1 1/2 hours after the missiles
impacted . No NOz was detected during any of the monitoring. The
IET returned to the LM2!l {impact area on 3 May 89 and no UDMH was
detected at either cratsr site.

7.1.2 ©On 6 May 89, one missile was fired into Phodes WIT. The
IZT established an entry point 200 fe=2t upwind from the impact

craters whare 0.1 ppm of UDME was detectad, The Lance missile
created two craters upon impact into the Rhodes WIT. The IET
suited up and proceedad to the craters. The initial
concentration of UDME datechiaed at ths ezzi crater was 5.43 pom. A

circle wih a S50 foobh radius was s+aked off argund the craters to
mark ths area where a breathing apparatus would be necessary 1§

any personn=!l entered the arza, After the two craters were
sprayed with water, th2 concentration of UDME wasg still greater |
than 5 ppm and no additional monitoring was performed on § Miy 89.
On 7 May 89, the IET ra2-ante2red Rhodes WIT and no UDME waz
detectad 23 the two cratar impact sitas. Soil samples were fakan
from tae two crater impacht sitss. The data 1is in Data Sheszi 3.

r

7.1.3 Cn 19 Sep 89, cne missile was {ired into the southern part
of the range. Upon arriving at the impa<ct site, the IET
established an initial entry point In an ar2a uvowind from ths
crater where no UDKME waz desitected. The IZIT zrocesded to monitor
the impac: area by measuring the concentraition of UDME in the
area. &4 concentration of C.5 ppm of UDM< was detected at the eas:
edge of the crater initially after impacct. No NO=z was detected in
the impact area. The data 1s in Data She=t 4. The IET determined
the concenitiration of UDX= In the ilmpact are

2 was low encugh that
ath:ing apoaratus.
area, the air was

f

arsornel could work in the area without fu]
Wnila classified mazsriel wag cleared from th
continually monitored for UDME.

7.1.4 0On 2! Sep €89, two missiles were fired into LM2]. After the
first missile impact, 3.0 ppao of UDMH was detacted in the center
of the cratar, No UDM= was detected around the edge of the

g



Trater. After the sagond missile impact, no UDMHE way detected in
5r arcund the crater. Ne NOz was denectad in the imuaat 16

The data are presented in Data Sheets 5 and 6

7.1.%9 0On 21 May 90, thres missiles were fired in LMzil. after ke

firsht missile impact, 0.3 ppm of UDME was detect:: i}
northeast edge of the impact crater. No NOa2 was deteuwted 10 Lhe
impact area. After the second missile impact, Q.5 ppmrw of UDMY was

detected at the northeast edge of the impact crater. Mo MO wonw
detected in the impact area. No IET monitoring wz:o i:)orewa
aftar the third missile impact due to a brush fire The grin for

21l three firings is presented in Data Sheets 7, ® anc 3

T.1.8 QOn 22 Oct $C, one misgile wag fired into L¥:) I
concenzratiocn of 0.% ppm UDMH was detected while anpr o o0 ¢ he
impact site. In the center of the i1mpact crater 0.4% ppn o0 T e
cetected. No UDME was detected arcund the edge of (!~ - .. i
NMO=2 was detected in the impact arsa. The data is j(orasentel

Data Sheat 10.

7.1.7 On 24 Oc* SC, one missile was fired inte [LM21, i)
concentration of 0.2 pom UDMH was detected while aorros b g oo
crater, The concentration of UDMY in ths center 7 .0 1.
greater than 5.0 ppm. Na NJax was detected in the Jupact area
The data is presented in Data Sheet 1l1.

7.1.8 0On 30 Apr 81, one missile was fired into LMID. No l:zi

monitoring was performnzd afzer the missile impac: due to a nruankh
fire. The IZT returned ts the impact area on | May 91 and o Viws
T NOz was detectiz2d in the impact area. The data is pregan’ 2 1o
Data Sheet 12.

7.1'.% ©On 24 Jul 91, twd missiles were fived in%itec Ih)  He.

missile created a normal impact crater upon miss:ils impace Lty

craters were coversed up with dirt. Thne I=Z7T didn'« eptos th:
impact area until afier the sz2cond missile was [ ;.. - wL

NCOa2 was detectad a2t gither impactht <cratar, The data v res

in Data Sheets 13 and 1=

7.2 Se0il Gas Manitoering. The soil gas monitoring . *&e irra.
craters was performed over a periad of time and the . ¢ '
presentead in Data Shesets l-1l1 for each of i1mpaci oo : '

impact ¢cravers were covared up on 22 May S0, The pips o o tae
ur out of each crater such that the pipe is now approximateiy four
{eet below the normal ground surface. Soill gas measaopc.inis were
also taxen at the LM2! after the impact cratars had n~, o e red

‘up. The data 1s presented in the appropriate Data sacsis



7.3 Impact Crater Excavations:

7.3.1 On 9 Jan 90, the Lance impact crater from the ]9 Sep £9
firing was excavated. DuringZ the excavation, the crater wasg
monitored for the presence of UDMXH. No UDMH was detected at the
Nermal Crater Depth (NCD), and 3, 4, and 3 feet below the surface
of NCD. Normal crater depth is 6 feet below the ground surface.
The motor was located 10 feet below the NCD and a concentration of
0.2 ppm UDMH was measured from the air near the motor. Soil
samples were taken at the NCD, and 3, 4, 5, and 11 feet below NCD.
The impact site from a Lance missile fired on 13 Nov 75 was
excavated on 23 Jan 890. No UDM=E wasg detected during the
excavation. Soil samples werse taken at the surface, 2 feei below
the surface, at NCD, and 2, 3, and 4 feest below NCD. The data is=s
presented in Data Sheets & and 15.

7.3.2 On 23 May 90, the impact crater from the 4 Dec 8l Lance
missile firing was excavated. No UDMH was detected at the NCD, 3,
4, and S fezet baelow NCD. Soil samples were taken at the surface,
NCD, 3, 4, and 5 feet below NCD. The data is presanted in Data

¥

Sheat 16.

7.3.3 0On 13 Jun 90¢, seven impact craters in the LM21 area were

excavated. No UDMH was detecited during tha excavations. Soil
samples were taken at cne fochk intervals down to a depth of 10
feat, Tha data is presented in the appropriate Data Sheats.
B.0O CBSERVATIONS.

8.1 The concentration of residual surface UDMH in the impact
area afisr migsile Impact de2creassd as a funciion of time, No
UDMMH was detezctable after 24 hours.

§.2 The concentration of UDME Iin the impact craters centers
dissipated over a period of tims.

§.3 The concentration of UDME i1ncreased for the second series
of soil gas measurements {or each impact crata2r monitored.

8.4 There was no UDME detected in any of the soil samples from
the impact craters excavated that were over six months old.

8.5 The IZT obs=2rved that residual IZFNA volatilized inte the
atmoaphere after the missile 1mpactasd, as noted by the reddisgh
brown c¢louds of NO= immadiately after the missile impacted.



9.0 CONCLUSION.

The 2ata in this study reveals the LANCE propellant diasipstes
from the impact crater.

10.0 RECOMMENDATIONS.

10.1 Impact craters be left cocpen for at leagt six months after
each impact to allow UDMHE to dlasipate.

10.2 UDMH/IRTNA moniteoring be continued during all futuv, o Lancg
operations to ensure the health and safety of perscnnel =urking ir
the area,

1l1.0 GUIDANCE.
The data presented in this report is for guidanoce only, O ooty o

relatad to health and envirenmental issues shouls De addrei.cd =~
ersaonnel in the appropriate field.



APPENDIZ A




1.

DATA SHEET 1

LANCE MISSILE FIRING - 15T IMPACT

3 MaAY BT

LANCE MARKER 21 - 129 KM RANGE

&ir Sampling After Missile Impacts - 3 May 89
UDMH and NOa, ppm (vol/vol)

a. UDME
(1) Initral entry point NT
(2) North edge of impact crater Y
(3) South edge of impac: crater ND
(4} East edges of impact crater |3
{5} West edge of impacht crater 0.5
(8) Center of impact crater oot
b. No NC: was dztacted in the impact crater
2. Surface Soil Samples - UDMH, pom (wit/wit) - 3 May 06
North 3.1
South 2.2
Cast ND
Wasx ND
Center of Crater ND
3. 'S May 8% - The IZT re2t:urnsd %o LM2Z1l impact site anc
was detected.
4 . Soil CGas Sampling - UDME, pom (vol/vel)
Time-minutes 2l _Sept EBQ 22 Mav S0 13 Jun [0
0.5 0.10 1.0 ¢.08
1 .10 1.2 Gong
2 0.10 1.25 Loy
5 g.10 1.23 0.10
1o 0.10 1.5 .14
15 0.10Q 1.4 . 1G
5D Sampling Date

ND

it

None Detacted

oo



5. LM-2] Missile Impact Crater Dig Recpenings - 13 Jun 90
UDMH, ppm (wt/wt)

;

Deoth (feet)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

)
o
iy
o
n
i

OQWOD-JOUbsGHKN—"

—

Detecticn Limit 4.0 ppm



DATA SHEET 2

LANCE MISSLILE FIRING - 2D IMPACT - 3 MAY 89

LANCE MARKER 21 - 129 KM RANGE
1. Air Sampling After Missile impactz - 3 May 89

UDMH and NOa, ppm (vol/vol)

a. UDME
(1) Initial entry point ND
(2} North edge of impact crater 1.38
(3} South edge of impach crater 0.24
(4) East edge of impac:t crater 0.34
{53) West edge of impact crater 0.17
(8) Center of impact crater 0.34
b. No NO-: was detected in the impact crater
2. Surface Scil Sampl=2s - UDMHE, ppm (wi/wi) - 3 May 89
North ND
South ND
Faszt ND
Wesg-= 13.9
Cenzer cf Crater 5.7

3. 5 May 9% - The IEZT returnasd to LMIl impact site and no UDME
was detectad.

4. Soil Cas Sampling - UD¥=E. gom (vol/sval)
Time-minuvtes 2] Sent 8¢ 22 Mav SO 13 Jun §0C
3.5 Q.30 1.6 6.00
1 0.%0 1.25 0.10Q
2 .50 1.25 Q.20
5 0.50 1.25 Q.30
10 C.6¢C 1.0 0.23
13 0.60 G.9 Q.25



5. L¥M-21 Misaile Impact Crater Dig Reocpenings - 13 Jun 90
UDMH, ppm (wt/wt)

S
2

Depth {(feet)

Surface ND

OO @=L B LR
=z
o

ot



DATA SHEET 3

LANCE MISSILE FIRING - 68 MWATY Bvw
REODES WIT - 4]1.4 KM BANGE

1. Alr Sampling After Missile Impact - § May 896

»
a. UDMH, pom (vol/vel)
(1) East missile ecrater 5.45
(23 After spraying the craters, the UDMH cor~unijyanion
was still greater %than 5 ppm.
B. No NO=z was detected in the impact area.
2. Air Sampling Onz Day After Mi=zsile Impact - 7 "
2. No UDMH was detactzd in the Rhodes WIT impactl crater area.
b. The missile debrisz was collected.and rema:ec !t {0t desg
WIT. The truck bed utilized to remov2 the debris wur noniicrnad
and an air sample of 0.2%2 ppm UDMH resading was obsgor.cd wiilh the
Interscan., The ba2d was scgcrayad with water, monit- . e wvnd

no UDWME was destacted.
3. Surface Soil Samples, ppm (wi/wti)
a. & May 89 - Rhodzss WIT - Beifcore missils 1

Grid Stakea

Identifica‘tiaon UDM=
5Q/5¢C ND
50/ %% ND
532/4°2 ND
48/48 ND
48/5C ND
52/5¢C ND
48/s52 ND
52/572 ND
50/52 ND



b. 7 May 89 - Rhodes WIT - Day after the missile launch
UDMH, ppm (wi/wt)

(1) Soil samples collected from in the grid S1/53,.

East crater - North side 4.8
East crater - Scouth side ND
East crater - East side ND
East crater - West side ND
West crater - North side ND
West crater - South side KD
West crater - East side ND
West crater - West side ND

(2) Wipe Samples of the Lance Misszile Debris in PRhodes
WIT - 7 May 89.

Motor Wipe ND
Wiring Harness Wipe ND
Bulk Head Residue Wipe . ND
Aft of Stem ND



DATA SHEEET 4

LANCE MISSILE FIRING - 19 SEP 88
SHORT FLIGET

Air Sampling After Missile Impact - 19 Sep 89
a. UbMH, ppm (vol/vol)
(1) Initial Entry
(a} East edge of the crater
{b} Wnile the IZT approached the crater
(2) While cleaning the area

(2) North edge of the ¢grater
{b) South edge of the crater
(c) FEast edge of the crater

(d) West edge of the crater

[S R B PR (R

b. No NQO2 waz detected at the impact site.
Surface Scil Samples, UDMHE, pom {wi/wh)
North edgs of craser 22
Scuth edge of crater 5.
East edge of crater 22.
" Wes:t edgs of crater 11.
Center of cratan 13.

Soil Gas Sampling, UDMH, ppm (vol/vol)

Time (minutes) g9 Jun 90
0.5 ND
I ND
2 ND
5 Q.1
10 ¢.1L5
15 0.15



4. Soil Samples From Misgssile Impact Excavations

UDME, ppm (wt/wt) - Excavated ¢ Jan $0
l Secoop 24,9
S feet bBelow NCD 43.8
2 feoelt below NCD 3C.7
5 feet below HNCD ND
Motar Recovery (15 ft) ND
5. Soil Excavation
Depth (feet) 20 Seo 90 2 Aug 90
Surface ND ND
1 ND ND
2 ND ND
3 ND ND
4 ND ND
5 ND "ND
8 ND ND
7 ND ND
8 ND ND
9 ND. ND
o} ND ND

-



DATA SHEET 5

LANCE MISSILE FIRING - 21 SEP 88 - LM21 - 1ST IMPACT
LANCE MABXER 21 - 129 KM BANGE

1. Air Sampling After Missile Impact.

a. UDMHE, ppm (val/wval)

(1) North edge of crater ND
{2) South edge of crater ND
(3) East edg=s of crater ND
{4} West edge of crater ND
(5} Center of craser 3.0

b. - NO NO2 was detected.

2. Surface Scil Samples, UDMY, ppm (wt/wi}
North edge cof crater 12.6
Scuth edge of grasar 12.1
East edge of crater 1.6
West edge of grater 13.2
Center of grater 9.7

2 Seil CGas Sampling

Time (minutss) 28 Seo 89 22 Mav 90 13 Jun 90
0.5 0.10 0 0.00
1 NT 0.9 0.00
2 0.290 0.73 .00
5 0.10 1.0 Q.00
LG 0.10 1.2 c.20C
15 0.50 1.2 g.10



Missile Impact Excavation Reopenings - 13 Jun 80

Depth (feet) UDMH

Surface ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QOO0 Oe LN~

-

A-10C



DATA SHEET 6
LANCE MISSILE FIRING - 21 SEP 89 - LH2! - 2MND TMPACT
LANCE MARXER 21 - 129 KM BRANGE
l. Air Sampling Affter Missile Impact - 21 Sep BS

a. UDMH, ppm (vol/vol)

(1) North edge of crater ND
(2} South edze of crater ND
(3) Eazt =dges of crater ND
(2) Wesit edge of crater ND
(5) Cent=er of crater ND

b. NO NO=: was detectad.

2. Surface Soil Samples, UDMHE, ppm {(wt/wt)

Nerth edge of crater ND
Sceuth edge of crater 12.1
Eaght edge of crater ND
West edg=s of crater N
Center of crater N

3. Soil Gas Sampling., UDME, ppm (vol/vol)

Tine (minutes) 23 S2o 89 22 Mav 80 13 Jun 90
0.5 .05 C.5 Q.00
1 0,40 1.0 Q.00
2 2.60 1.8 .00
S Q.70 2.0 0.10
10 0.70 2.0 0.10
1S Q.75 2.1 0.10¢



Missile Impact Excavation Reopenings - 13 Jun 90

Depoth (feat) UDME, pom {(wt/wt)

Surface ND

1 ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

OO0 N

[



LANCE MISSILE FIRING
LANCE

1. Alr Sampling After

DATA SEEET 7

MARKEZ 21 -

Missile impacts

15T IMPACT
129 KM RAMNGE

- 21

21 May SO

UDNH and NO=z, ppm (vol/vol)
a. UDME
{I) North edge of impact crater
(2) South edge of impact c¢crater
(3} East edge cf impact crater
(4) West edge of impact crater
(3) Center ¢f impact crater
{6) Northeas:t edge of crater
b. No NQa2 was detected in the impact crater
2. Surface Soil Samslss - UDME, ppm (wi/wh) - 21
Cecllected 22 May S0.
North ND
South ND
Fast ND
Wagz ND
Center of Crater ND
3. 22 May SC - No UDME was detecgted at the impact
4, Soil Gas Sampling - UDM=, ppxm (vol/vol)
Time-minutes 22 Mav 90 13 Jun S0 1 Auxg 90
.5 0.4 0.CcoO 0.3
1 1.2 0.00 0.3
2 1.2 Q.00 0.4
=] L.5 Q.10 0.4
10 2.0 0.20 .3
15 2.6 C.20 0.3

MAY 9C
ND
ND
ND
ND
ND
0.3
May S0
site.
18 Sec 80
0.00
0.00
.00
.10
0.10
0.10



5. LM-21 Migsile Impact Crater Dig Reopenings
UDMH, ppm (wt/wt)

Depth (feet) 13 Jun 9¢ 1l Aug 90 13 Sen Q0C
Surface ND ND ND
i ND ND ND
2 ND ND ND
3 ND ND ND
4 8.3 ND ND
5 ND ND ND
6 16.9 ND ND
7 15.1 ND ND
g ND ND ND
g 4.7 ND ND
10 ND ND ND



DATA SEZEEET 8
LANCE MISSILE FIRING - 2ND IMPACT - 21 MAY 90
LANCE MaRXEZ 21 - 129 KM RANGE

1. Air Sampling After Missile impacts - 21 May 90
UDMH and NOaz, ppm (vol/vol)

a. UDMEHE
(1) North edge of impact crater ND
(2) Soutn edge of impacht crater ND
{3) East edge of impact crater ND
(4) West edge of impact crater ND
(5) Center of impact crater _ MND
(8) Northeast edge of crater 0.5
b. No NO= was detecited in the impact crater
2. Surface Scil Samples - UDME, ppm (wt/wt) - 21 May 90
Collected 22 May 90
North 15.5
Soush 14.3
Eazt 10.0
Wast ND
' Center of Crather 16.3
3. 22 May 90 - No UDMH was detected at the impact site.
4. Scoil Gas Sampling - UDNE, ppm (vol/vol)
Time-minutes 22 Mav 90 13 Jun S0 1 Aug 90 18 Sep 90
0.5 2.5 0.QQ ND .05
1 3.0 0.05 ND 0.05%
2 3.1 .05 ND 0.03
5 3.1 g.10 0.1 g.10
Lo 3.8 Q.30 : ND Q.15
15 4.0 0.25 ND 0.20



5. LM-21 Missile Impact Crater Dig Reopenings

UDME,

ppm (wt/wt)

Deoth (feat)

Surface
1

C OO WUme N

[

NN
O -] O )

—

. ND

ND
ND
ND
ND

L 0~ MmO

13 Jun 80

1

Aug 90

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

13 Sep GO

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND



DATA SEEET 9
LANCE MISSILE FIBING - 21 MAY 90 - JBD IMPACT
LANCE MaRKER 21 - 129 KM RANGE
1. No monitoring or so0il samples were taken on 21 May §0 v-~cause

a brush fire was started by the missile impact.

2. Surface Soil Samples - cocllected 22 May 90

North edge of crater ND
South edge of c¢crater ND
Fast edge of crater ND
Wegt edge of crater ND
Center of crater la. o

3. 22 May 90 - No UDMHE was detected at the Lmpact sitce.
4. BSo0il Gas Sampling - UDMx, ppm (vol/vol)

Time-minutes 22 Maw S0 13 Jun 90

.9 .Q0
.00
.00
.00
.30

.10

MO AN~ O
— O 0000
om0l
OO0 O0O0O0OQ

3. LM-2! Missile Impact Crater Dig PReopenings
UDME, ppm (wi/wt)

Depith (feet) 13 Jun 80

Surfacsz ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QO OM-~-1 e GN -

—



DATA SEEET 10

LANCE MISSILE FIRING - 22 OCT 90C
LANCE MARKIFR 21 - 129 KM RANGE

NOTE: Impact covered the crater.

1. Air monitoring after missile impact (ppm UDMH, wvol/vol)
Wnhile approaching the c¢rater - north 0.5
North edge of crater ND
South edds of crater ND
FEast edge of crater ND
Wegt edge of crater ND
Center of crater : 0.5

2. Surface Soil Samples - UDMHE, pom (wit/wi) - 22 Q&b 90

North ND
South ND
East ND
Wast ND
Centar of Crater .5
3.+ Soil Excavation
r
Depth (feet} 253 Oct GO 6 Mar G1
Surface 11.4 ND
1 63.3 ND
2 74 .1 ND
3 ND ND
4 ND ND
5 ND ND
6 ND ' ND
7 ND ND
8 ND ND
9 10.2 ND
10 13.8 ND



Soil

Decth

Excavation

{feat)

Surface

—

CO OIS EN -

20

25 Oct

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

6 Mar S1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND



DATA SEEET 11

LANCE MISSILE FIRING
LANCE MARKER 21 -

l. Air monitoring after missile impact (ppm UDMH, wvol/vol)
While approaching the crater - north g.5
North edge of crater ND
Scouth edge of crater ND
East edge of crater ND
Wagt edge of crater ND
Center of crater 0.5
2. Surface Soil Samples - UDME, ppm (wt/wt) - 24 Oct 90
North 9.2
South ND
East ND
West ND
Center of Cratar 6.8

3. Soil Excavatioan

Denth {({fe=ti)

T
Surface

(=27 ES B R RS AR S R

—

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

25 Cct g9¢

A-20

- 24 OCT g0
129 KM RAMNGE

6§ Mar 91

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND



3. Seil Excavation

Depth (featl 23 Qct 9C 8 Mar- 91

Surface ND ND
l ND ND
2 ND ND
3 ND KD
4 ND ND
5 ND ND
6 ND ND
7 ND ND
] ND ND
9 ND ND
1¢ ND ND



DATA SHEET 12

LANCE MISSILE FIERING - 30 APR 91
LAMCE MARKER 15 - 125 KM BANGE
1. No menitoring or soil samples were taken on 30 Apr 91 bBecause

a brush fire was started by the missile impact.

2. Surface Soil Samples - UDMH, ppm (wt/wt} - 1 May 91l
North ND
South ND
East ND
West ND
Center of Crater ND



DATA SHEET 13

LAYCZ MISSILE FIRING - 24 JUL 91 - 18T TwW[ .-
LANCE MARKER 21 - 128 KM BANGE
Alr monitoring after missile impact (popm UDMH. e psu -},
While approaching the crater - north ND
North edge of crater ND
Scuth edge of crater ND
East eaedgs of crater ND
Wasti edge of crater ND
Center of crater ND

Surface Soil Samples

Nerth
South
Tast
Waszst

Center o0f Crater

EM-21 Miszile Impact

UDM=E, pom (wi/wh)

Danth (feati)

17
.
-
fw
[y
th

DO ONOObsE R —"]

P

UDM=, pom (wt/wt) - 30 Apr @1

ND
ND
ND
ND
ND

Crater Excavation

ND
ND
ND
N2
ND
ND
ND
ND
ND
ND
ND



DATA SEEET 14

LANCE MISSILE FIRING - 24 JUL Bl - 2ND IMPACT
LANCE MARKEZR 21 - 129 KM BANGE
1., Air monitoring after missile impact (ppm UDMH, vol/wvol)
While approaching- the crater - north ND
North edge of crater ND
South edge of crater ND
East edgs of crater ) ND
Wast edge of crater ND
Center of crater ND
2. Surface Soil Samples - UDMH, ppm (wt/wt) - 1 May 91
North ND
Scuth ND
Fast ND
Wast ND
Center of Crater ND
5. LM-21 Missile Impact Craiter Excavation
UDMZE, ppm (wi/wi)
Deoth {(feet) 25 Jul g1
Surface ND
1 ND
2 ND
3 ND
4 ND
5 ND
5 ND
7 ND
8 ND
9 ND
10 ND



-DATA SHEET 15

LANCE MISSILE IMPACT ~ 13 NOV 75
LANCE MARKER 1 - RANGE 10 KK

Lance Impact Rezovery -~ Excavatad 23 Jan 950
° | UDMH Concentration
) parts per million
Location (wt/wt)
2-Surface Scil Samples ND
2 feet below surface ﬂD
Normal Crater Depth - 5 fe=t ND
Z feet below NCD ND
3 feet yelow NCD ND
4 feet below NCD ND

No soil gas data was collected for this Lance Missile impact.



DATA SHEET 16
LANCE MISSILE IMPACT - 4 DEC 81
LANCE MABRXER 6 - RANGE 120 KM
l. Lance Impact Recovery - Excavated 23 May 80

UDMH Concentration
parts per million

Lecation {wt/wt)
Surface Soil Sample ND
Normal Cratsr Depth - 5 feet ND
J feet below NCD ND
4 feat below NCD ND
S feet below NCD (10 feet) ND

2. BSoil Gas Sampling - UDMH, ppm (vol/vol)

Time-minutasg 22 Mav 90Q 13 Jun SQ
0.5 ND ND
1 ND ND
2 ND ND
5 ND ND
10 ND ND
15 ND ND



Samples

a.

DATA SHEET 17

BEY SITE - 14

LANCE MARXER 15

from Lance impact at Ben Site

Ben Site Residue
Sampled 2 May 89

Metal Debris -
Sampled 15 May

Ben Site Residue
89

Cleaning Water - Ben Site Regidue

Sampled 16 May 89

Remains of the Clz2aning debris
Sampled 7 Jun &S

(1) Cleaning PResidue Hag =1 13

(2) Cleaning Residue Bag #2 11

FEB 87
BANGE 125 KM

and the cleaning procega:

45.7 ppm (wt/wt) UDMH

No UDMH detected

No UDWMH detected

.4 ppm (wt/wt) UDMY

.1l ppm (wt/wt) UDMH



APPENDIX B



ABBREVIATIONS

NCD - normal crater depth
ND - none detected

NT - ne =ample taken

ppm - parts per million
5D - sampling date
val/vol - volume/volume

wi/wt - weight/weight

Detection Limits (DL):

Air Monitoring UDM=E 0.10 ppm {(vol/vol)
NQx 0.20 ppm (vol/val)
Scil and Wipe Samples UDMH 5.0 ppm (wit/wi)







Appendix B

Material safety data sheets for UDMH and IRFNA

FINAL
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va Wesignt:
ant Weight-Ammo:
Ammunition Code:

EF:

Proprietary: NO
Ingredient: 1,1-DIMETHYLHYDRAZINE, UDMH INTENDED CHANGE (IC)
Ingradient Sequence Number: 01
Percant: $5-99
Ingredienc Rction Code: A
Ingr=cient Focal Point: F
NIOSH (RTECS}) Number: MV2450000
CAS Number: 57-14-7
OSH2 DPEL: 0.5 PDM
ACGIH TLV: 0.5 PDPM
Other Recommended Limit: 0.5 PPM
Proprietary: NO
Ingredient: DIMETEYLAMINE
Ingradient Sequence Number: 02
Percznt: 1-5
Ingradisnt Action Code: A
Ingradi=ant Focal Point: F
NIOSH (RTECS) Number: IP8750000
CAS Numbzer: 124-40-3
OSH2 P=EL: 1C PPM
ACGIHA TLV: 10 PbBM
Other Racommended Limit: 1G PDM
Proprizzary: NO
Ingr=aZisenc: WATER
Ingr=sdisnt Saguencs Number: 03
Percanc: 0.1-1

hl

Ingradisnt Action Code: A
Ingrsdiant Focal Point: F
NIOS= {RTECS) Number: ZC0110C000
CAS Number: 7732-18-5

OSHZ PEL: N/K
ACGIH TLV: N/K
Cther Reccmmendad Limit: N/K

Appearance And Odor: CLEAR, COLORLESS LIQUID W/AMMONIA QDOCR.
Boiling Point: 146F

Melting Point: -71F

Vapor Pressure (MM Hg/70 F): 157

Vapor Density (Air=1): 2.1 ’ a

Specific Gravity@ 778 - '

Decomposition Temperature: 700F

Evaporation Rate And Ref: N/K
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rcznt Volaciles
sCosity:

{(5022)
dioactivicy:
rm (Radicactiva Macl) :
=-ism (Milligauss) :
osion Rate (IPY): N/K
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ash Poin: Merthod: COC

war Explosive Limic: 2

per Explosive Limit: 95

tingulsning Media: C0O2, DRY CHEMICAL, WATER SPRAY.

2cial Fire Fighting Proc: USE WATER TO COOL CONTAINERS EXPOSED TO FIRE.
AR 2 POSITIVE PRESSURE SELF CONTAINED BREATHING APPARATUS & FULL
JTECTIVE CLOTHING.

2swal Fire bBnd Expl Hazrds: RUTO-IGNITION TEMP: 482F. ABSORPTION OF 1,1%1-
IZTEYLHYDRAZINE BY RAGS/COTTON WASTE/SAWDUST/SIMILAR ORGANIC MATERIALS
L RISULT. IN SPONTANEOUS COMBUSTION.
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ibilicy: YES
:d To Aveild (Scability): TEMPS >124F, DIRECT LIGHT, HEAT, SPARKS, OPEN
MzZ, STATIC DISCHARGE & OTHER IGNITICN SOURCES.
rarials To Avoid: STROMG QOXIDIZERS/HYDROCEN PEROXIDE/NITROGEN TETROXIDE/®
ORINE/F2LOGEN FLUORIDES/HYPQOHEALITES/FUMING NITRIC ACID (3UPP)
‘zrdous Cacoap Producits: CO, NITROGEN OXIDEZS.
ardouws Poly Occur: NO
Zizizns To Awvcid (Pcly): N/E
Healcn Hazard Data
C-L730 Mixzurs: ORAL LDS0 (RAT): 12z MG/XZ
te Of Encry - Inhalation: YES
te Of Entry - Skin: YES
t=2 O Entry - Ingestion: YES
leh Eaz Acute And Chronic: INHALATION: NOSZ/THROAT/UPPER RESPIRATCRY
IT/LUNG IRRITATICN, PULMONARY EDEM3, LUNG/LIVER/KIDNEY/BLOOD/CNS DAMAGE,

JLYSIS OF BLOQD CELLS. SKIN: SEVERE IRRITATION/BURNS/DERMATITIS. EYES:

MS/PERMANENT CCRNEAL DAMAGE. INGESTION: GI TRACT IRRITATION/BURNS. 1,1-
STAYLHYDRAZINE IS CONSIDERED MUTAGENIC/SENSITIZER.

cinogenicicty - NTP: NO

tinogenizicy - IARC: NO

tinogenicity - OSHA: NO

lanacion Carcinogenicity: NONE

1s/Symptoms OfF Overexp: IRRITATICN, INFLAMMATION, BRONCHITIS, VOMITING,
AZAZA, NAUSEA, DIZZINESS, CYANOSIS, CONVULSIONS, ALLERGIC REACTION,

I, SWELLING, REDNESS, DISCHARGE, TEMPORARY BLINDNESS, ABDOMINAL PAIN,



Repors for NIIM: 0086874293

BLEEDING, TISSUEZ ULCERATION.

Mad Cond Aggravacad By Exp: LIVER/KIDMEY/BLOOD/CARDIOVASCULAR DISEASE &
ASTEME .

Emergency/First 2id Broc: EYZS/SKIN: IMMEIDIATELY FLUSH W/LARGE AMOUNTS OF
WATE? FOR 15 MINS. INGESTION: IMMEDIATELY DRINK LARGE AMOUNTS OF WATER.
INDUCE VOMITING. DON'T GIVE ANYTHING BY MOUTH IF UNCONSCIOUS/CONVULSIVE.
INHALATION: REMGVE TO FRESH AIR. GIVE CPR/OXYGEN IF NEZEDED. KEEP WARM &
QUIET. OBTAIN MEDICAL ATTENTION IN ALL CASES.

Steps If Macl Released/Spill: EVACUATE AREA/REMOVE IGNITICN SQOURCES/STGCP
SQUBCE . ATR: SUPLCREISS WVAPQRS W/WATER FOG. CONTAIN LIQUID FOR TREATMENT/
NEUTRALIZATION. WATER: SAFEZLY DIVERT WATER FLOW ARQUND AREAX ., REMOVE W/
VACUUM SYSTEM/PUMPING DEVICE FOR TREATMENT/DISPCSAL. (SEE 3UPPR)
Nautralizing Agent: 5% CALCIUM HYPCCHLORITE RQUEOUS SOLUTION.

Wast= Disposal M=zthod: AS HRZARDOUS LIQUID WASTE, MUST BE DISPOSED OF
IAW/FEDERAL, STATE & LOCAL REGULATIONS IN PERMITTED HAZARDQOUS WASTE
TREATMENT/STORAGE/DISPOSAL FACILITY BY INCINERATION. CONTAINERIZE & LABEL
ALI SPILL MATERIALS PROPERLY. FLAMMABLE LIQUID UN1lle3.
Precautions-Handling/Storing: STORE IN WELL VENTILATED AREA AWAY FROM
ICGNITION SQURCES. DON'T STORE »124F, EXPQOSE TO DIRECT LIGHT. MAINTAIN INERT
ATMOSPHERE OVER SOLUTION ALWAVYS.

Other Pracautions: DON'T CONTAMINATE. CONTAINERS & HANDLING EQUIPMENT
SHOULD BE ELECTRICALLY GRQUNDED. RETEST MATERIAL >5 YEARS QLD BEFORE USE.
AVOID CONTACT W/SKIN/EYES/CLCTHING. PACKAGE ONLY IN STAINLESS STEEL/
ALUMINUM/TEFLON/EOLYETHYLENE.

Respiratory Protection: WEARR A NIQSH/MSHA APPROVED FULL FACE POSITIVE-
PRESSURZ SUPPLIED AIR RISPIRATOR IF ANY EX20SURZ OCCURS. :
Ventilaticn: LOCAL EXHAUST TO MAINTAIN LEVILS <TLV. '

Protactive Lloves: BUTYL RUBBZR

Ey2 Protection: SAFETY CGLASSES & FACE SHIELD

Octher Procactive Eguipmsant: BUTYL RUBBER BOOTS/APRON/PRCTECTIVE SUIT, EYE
WASZ, SAFEZTY SHOWZIR

Work Ewvgisnic Praccices: REMOVI/LAUNDER CONTAMINATED CLOTHING BEFORZ
REUSE. W3SHE AFTER HAMDLING. RINSI LEATHEZR ARTICLES W/WATER & DISCARD THEM.
Suppl. Safsty & Hzalth Dats: PH (5% IN NEUYRARL DISTILLEZD WATER): 9.5-
10.5. INCOMPATIBLES: METAL OXIDES/IRON/COPPIR/MANGANTISE/MOLYBDENUM/LEAD.

SPILLS: LAND: DIXE. DILUE MATERIAL TO <30%/2 1/2 TO 1 WATER TO UDMH.
DECONTAMINATE AREA BY DILUTING FURTHER W/WATER TO <5%. TEST FOR
NEUTRALIZATION. SCRUBR AREA W/STRONG DETERGENT & RINSE W/PLENTY OF WATER.



DOD Hazardous Materials Information System
Dol 6050.5-L
AS OF October 1985

SC: 9135

TIM: 0073324514

arufacoursr's CAGZ: 18133

arc No. Incdicator: A

arc Mumker/Trads Name: NITRIC ACID,RED FUMING

tem Name: PBROPELLAMT,NITRIC ACID
ompany’s Name: ATOMERGIC CHEMETALS CORD.
smpany’'s Streef: 91 CARCLYN BLVD.
smpany’'s P. 0. Box:

epany s Cigy: FARMINADALE

xmpany’'s State: NY

xupany’s COuntzy:

xmpany’s Zip Coda: 11735-1527

>mpany’s Emerg Pn #: 515-65%4-95000
xmpany’s Iufec Ph #:

tscributor/vVendor £
itstributor/vVendor
istripuror/vVandor
.stributor/Vendor
scribucor/vandor
rinucor/vandoxr
ribucor/vVandor
riburar/vVendor
-
c

'Cage;

‘Cage:

]
I

Cage:
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age .
v Data Action :
v Focal Point: D
:cord No. For Saf=sty Entry: 001
' Safzarty Encrizss This Stki: 001

—

e

hEhowou
O MW ccrerr

atus: &il

.£= MSDS Prapars 0iMARSC

f=zzv Daza Rzvizw Data: 15NOVSS8
pply Itsm Managsr: St

DS Prsgarsr’s Nems

sparsr’s Company:

2parzr’'s Su Cr 2. O, Eox
2parsr’'s Cisy:

Zparar’'s State:

2parzr’'s Zip Ccds:

ner M3DS Number:

DS Sarizl Number: EFNNT
aciflcazion Numbsr: MIL-P-7254
¢ Type, Grads, Class:

zard Characteriscic Code: DL
it Of Issue: LB

iz Of Issue Container Qty: BULK
De Of Ceocntainer: METAL TANK

Z Unit Weight:



Reporc for NTIIN: 007544614

NRC/Statz Licensa Number:
Nst Explosiwve Wsignt:

Net Propsllant Weight-Ammo:
Coast Guard Ammunizion Code:

E 1 Y R R F PO P e

Proprietary: NO

Ingredient: NITRIC ACID (SARA III)
Ingredient Sequence Number: 01
Percentc: 52-85 '
Ingradient Action Code:
Ingradient Focal Point: D

NIOSH (RTECS) Number: QUS775000
CAS Number: 7697-37-2

QOSHZ PEL: 2 PPM/4 STEL

ACGIZ TLV: 2 PPM/4 STEL; 9152
Other Recommended Limit: N/R
Proprietary: NO

Ingr=adient: NITROGEN DIOXIDE (SARA III)
Ingredisnt Segquence Number: 02
Perc=ant: 13-45§

Inaradiens dction Code:
Ingradient Focal Point: D

NIQOSH (RTECS}) Number: QW9800000
CAS Number: 10102-44-0 '
OSHA PEL: C,5 PDM

ACGIH TLV: 3 PPM/S5 STEL; 9293
Other Racommended Limit: N/R

Appearance And Odor: YELLOW TO RED BROWN, CLEAR, STRONCGLY-FUMING LIQ
Boiling Pcint: 64.2C

Malting Point:

Vapor Prassurs (MM Hg/70 F}: 139

Vapcr Densicy {(Air=1}:. 1.58

Specific Gravity: 1.55

Decomposition Temperatura:

Evaporaticn Rate And Ref: (BUAC = 1): <1

Sclubility In Watar: COMPLETE
Percant Volatiles By Volume: 14
Viscosity:

pPH:

Radiocactivity:

Form (Radicactive Matl):
Magnecism (Milligauss): N/P
Corrosion Rats (IPY):
Autcignition Temperature: -

o\@
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Flasn Poing: NOT FLAMMBEILE

Tlash Point Method: N/P
swzr Explosive Limitc: N/R

upger Explosive Limitc: N/R

Excinguishing Media: N/K

secial Fire Fighting Proc: NOX MAY BE PRESENT FROM VENTED OR RUPTURED
_NTAINERS.

Jrnusual Fire And Expl Hazrds: IF WATER IS ADDED, VICLENT SPATTEEING C&AN

= e - e e e e R P - - & - A S KW
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zabilicy: YES
.2né To rvoid {(Stability):
HE NOX.

sterials To Avoid: METALS/HYDROGEN SULFIDE/TURPENTINE/CARBIDES/ALXALIS/
LJQRINE

zzardcus Decomp Products:

INCREASING TEMP CAUSES MORE EAPID EVOLUTION OF

& TOXIC NITROGEN OXIDES WILL BE RELEASED.
azzrdous Poly Occur: NO

sndicions Te Avoid (Poly) : BOILING CAUSES HAZARDOUS MIST(ACID/ OXIDIZING)
3 BE=Z EVOLVZED.

- S AR B i N R - R S

Hzalch Hazard Data

}S0-LCS50 Mixture:

ce Qf Entry - Inhalation: YES

wac2 Of Entry - Skin: YES

=2 Gf Entoy - Ingsstion: NO

atlth Zaz fcusz And Chronic: ACID GASZ3 OR MIST CAUSES SEVIRE BURNS, CxM

FiTAL I INZESTED.

roincgsrisicy - NTD: N/P

szinogsnicicy - IARC: N/P

scinogsnicicy - OSHA: N/P

s.anziicn Carcinogsnicity: N/R

jns./Sywotons OF Qverexp: SHIN, EY¥ES5, NOSZ, LUNG, MOUTH, THRCORT & UPPER
IPIBLTOREY SYSTEM IRRITATION,; BURNS, CONJUNCTIVITIS

i Cond RAggrawvated By Exp:

rrgancy/Tirst Aid Proc: SKIN/EYES: FLUSH W/WATER FOR AT LEAST 15 MINS.
iOVE COMTAMINATED CLOTHING. INGESTION: DRINX MILK TO ACID. DON'T INDUCE
1ITING. INHALATION: CARRY TO UNCONTAMINATED AREA/KZEP QUIET. GET PROMPT
) ATT. EFFECTS

QF INHALATION MRXY EE DELAYED.
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ps If Macl Released/Spill: GOOD VENTILATION IS NECESSARY. PERSON
OSED SHQULD WEAR FULL PROTECTIVE EQUIPMENT.ILUTE SMALL SPILLS CAUTIOUSLY

LENTY OF WATER IF THE RESULTING SPATTERG & VIOLENT REACTION CAN EE
ZILY CONTAINED, THEN NEUTRALIZED W/ALKALI.
tralizing Agent:

2 Disposal Method: DISPOSAL OF RED FUMING NITRIC ACID MAY BE SUBJECT



22aport for NIIN: 007544614

TO FEDERAL, STATE, & LCCAL REGULATIONS.

rzcautions-Handling/Storing: STORE IN A WELL-VENTILATED, PROPERLY-DRATINED
SITE, AWAY FROM HEAT & QUT OQF SUN. PROTECT FROM PSICAI DAMAGE. DQN'T '
BREATHE THESE CGASES. .
Other Precautions: AVOID INHALATION OF VAPORS OR MISTS & ALL BODILY
CONTACT. KEEP AWAY FROM INCOMPATIBLE SUBSTANCES.

Respiratéry Protection: RESPIRATORY APPROVED BY NIOSH FOR NITRIC ACID/
NITROGEN DIOQOXIDE GASES

Ventilation: ALL HANDLING SHOULD BE DONE IN A CLOSED VENTILATION.
Protective Gloves: NEQPRENE

Eys Protection: GLASSES/FACESHIELD/GOGGLE

_ Other Protective Equipment: DON'T WEAR CONTACT LENSES. FULL PROTECTIVE
" CLOTHING & BOOQTS. T

Work Hygienic Practices:

Suppl. Safety & Health Data: MSDS DATE: 03/80. SUPPLIER: ATOMERGIC
CHEMETALS CORP, FARMINGDALE, NY.



AGENCIES AND PERSONS CONSULTED o
The following Agencies and individuals were consulted for information used in the
preparation of this Envirocnmental Assessment;
Joel Alderete, Junior Environmental Scientist, Cortez Ill Environmental Department
David Anderson, Land Manager, WSMR Environmental Services Division
Doug Burkett, LRAM Coordinator, WSMR Environmental Services Division
Joe Gomez, Chemist, WSMR Chemistry Laboratory
Karen Hay, NEPA Coordinator, WSMR Environmental Services Division
Larry Kamees, Biological Field Technician, Cortez (Il Environmental Department
Scott Lerich, Junior Environmental Scientist, Cortez ilf Environmental Department
Jessie Martinez, Engineer Technican, MTD-AW
John Mills, Senior Envircnmental Scientist, Cortez Il Environmental Department
Patrick Morrow, Game Manager, WSMR Environmental Services Division
Greichen Norman, Environmental Scigntist, Cortez lll Environmental Department

Bob Stewart, Project Engineer, Lance Missile, WSMR

Robin Wilson, Chemist, MTD-AW

FINAL



AQCR
Army TACMS
DES-E

EA
EMR
EOCD
EPA
HWMF
IET
IRFNA
kg

km
LANCE
LC

List of Acronyms

Air Quality Control Regions
Army Tactical Missile System

Directorate of Environmental and Safety Environmental

Services Divisicn
Environmental Assessment
Electromagnetic Radiatian
Explosive Ordinance Disposal
Environmental Protection Agency
Hazardous Waste Management Facility
Initial Entry Team
Inhibifing Red Fuming Nitric Acid
kilograms
kilometer
L ance Missile
Launch Complex
Lance Marker
meter
Missile Assembly Building
milligrams per liter
Materie! Test Directorate - Warheads Test Branch
National Aeronautical Space Administration
National Environment Policy Act
New Mexico Environment Department
Occupational Safety and Health Act
Particulate Matter small enough to inhale
Petroleum, Oils, and Lubricants
Record of Environmenta! Consideration
Standing Operating Procedure
Solid Propellant Gas Generater
Speciai Weapons Assembly Building
Unsymmetrical Dimethylhydrazine
Weapons Impact Target
White Sands Missile Range
degrees Celsius
degrees Fahrenheit

FINAL



Appendix C

Standing Operating Procedure for Lance missile recovery

FINAL



PRMY WHITZ SANDS MISSILE

U.s. PANGE
WHITDZ SANDS MISSILI RMNGE, Nzw MEXICO 83002

N
W3MR SOP NO:
USADACS SOP NO:
DATZ :
REYVISION:

STANDING QPIRATING PROCEIDURZ
ECR
RECCVERY QOF LANCE MISSILZE

ORCANIZATION SYM=EQL:

NTO-AK/-38-9%

WS onco-F-0a5

STEZWS-MTD-AW (WARHZIADS TZST BRANCH)

ARZA: LANCE LM IMDPACT AREAS, MLRS IMPACT AREAS
PRODTLlﬁh'T LIMITS: NOT TO EXCEZZD 145 L3S
ZARD CLASSITICATIONS/DIVISION: 1.3C
.HRSONN:L LIMITS: 10 QPEZRATORS: 5 CASUALS: 5

PEEPARED BY: Qf\bmr’ﬂ u\ Qe Hligy

ROBIN M. WILSON Date
Chemist,

RZVIEWZD BY:

Warheads Engr & Assessmant Saction

/ (/Z//J////f

P <>
QE?éW\/Qégiwvw«¢b~) 5-10-95
AJOEN 5. BENNITT ) Date ICEARD D. CV ?L;V Da-_
" .Chief, Warheads Test Section Ch ef, Warheads Englnee ing &
Assessn-nb Secticn
SUBMITTEID BY //j:i/4¢254257 »a —,/4557/;/
ICHARD D, QVERLEY Dzte
A:;ing Crnief, Warhezds Test Branch
COMCURIINCES
QEEICE SIEATURZ AND DATE TITL=
P 1 /
Lz&-Q e Dze (7. S D ,/3 orer @5~ 0AS23
JULIAN A, HRPPIR
Safetv Division ({:;?£;/<ZK;:229, /3 ,1§1j7 Chie?
ROS:R” , PLTZZ2S
Eavironment & Safetv <34¢n;¢ C}_éfi;gll)xuiaﬁ Director
Directorate TEOMAS A. LADD
APPROVED FOR THZ COMMANDER

D 0. Bd_

ROBERT M. BAXER
Colonel, EN
Deputy Commander

A5
Dat-e



U.S. ARMY WHITE SANDS MISSILE RANGE
WHITE SANDS MISSILE PANGI, NEiw MEXICO 83002
\
WSMR S0P NO: ATDYAW) 34-95
USADACS S0P NO: \[/S-C0OO-F-O:
DATZ . J3 Jun 9.3
REVISION:

STANDING OPERATING PROCIDURE
FCOR
RECOV=EZRY OF LANCE MISSILE

ORCANIZATION SYMBOL: STEWS-MTD-AHN (WARHIADS TEST BRANCH)
RETA:  LANCE LM IMPACT ARZTAS, MLRS IMPACT AREAS

PROPEZLLANT LIMITS: NOT TO EXCEZD 145 [BS

EAZARD CLASSIFICATIONS/DIVISION: 1.3C

PERSONNTI LIMITS: 10 OPZRATORS: 5 CASUALS : 5
PREDARED BY:4;g§kinwaW\*\;Qcc?\ SHloigs
ROBIN M. WILSON Date

Chemist, Warheads Engr & Assessment Section

,—. —...._.
:. o

.&rﬁ\ﬁ%wJ 5-10- 9; ////j%//é///fr

ORN S. BENNZTT Date RIC=EARD D, QVZIRILEY ! ate
Chief, Warheads Tesi Section Chief, Warheads Englneewlng &
Assassmant Saction

/Z«//Q%/ 4/5’/7/2)

SUBMITTED BY:
RICEARD D. OVZIRIEY Dzte
Acting Chief, H;:heaas Tasit Branch
CONCURRINCES:
O ICE SIGNATURE AND DATZ TITLZ
DES-Q QASAS
JLTAN A. HARPIR
Safety Division Chief
ROBZRY L. PnYI:
Environment & Safety Director
Directorate TEOMAS A. LADD

ADPPROVED FOR THEZ COMMANDER

ROBERT M. .BAXER Date
Colonel, EN
Deputy Ccmmander




SUPERVISOR'S STATEMENT

V/ARHEADS TEST BRANCH
TEST SUPPORT DIVISION
MATERIEL TEST DIRECTORATE

SOP NO.MTD-AW 3§-95 REV NO. CHANGE NO. DATE JO Jun§5

1. The supervisor will sign this statzment:*

a. When first assigned as supervisor of the operztion.

b. When an approved formz! or int2rim changa is made to the SOP.

c. At lest oncs per quarier during continuing operzations.

d. Afier absence fom job in excess of 15 consecutive work days.
2. T have personally reviews=2 each of the operational steps of the SOP and have no question in
my mind that ths operation can be performed safely, effciently, and in zn environmentally
acceptable manner, I have trained the operators in the details of their part of the operation and
have instructed them to follow the SOP without deviation. All personnel participating in

ammunition/explosive cperations are ammunition cartified.

PRINT NAME | SIGNATURE DATE ORGAN QP NO:




UGSADACS SOP NO: MT1D-AW 3%8-95
WSMR SOP NO: \WJS-0000 - F-nad
DATE: 13 Ju~ G5
REYV: :

STANDING OPERATING PROCEDURE
COMPLIANCE INSTRUCTIONS

-

This Standing Ovperarting Procedurs (SOP) must be complisd with at all times. Changes or
deviations from these procadures are nct 2uthorized unless written approval is granted by the
Commarnder or his/ner dasignated reprasantziive prior t0 performing an operation oc task.

When this procedure does not cover specifically all requirements to perform the operation/task
safely, the operation/task will cease until 2 change to the SOP has been written. Your supervisor
and/or worker in charge will be imumnediately informed of 2ll stoppages associated with this SOP.

All personnel when initiaily assigned to these operations will be trained thoroughly on the SOP
and its changes involved in the operations covered by approved supplements to the SOP. All
persornel will be required to a2ffix their signature to the applicable signature shest(s). Each tims
thereafier when the employee is assigned to perform the functions covered under this SOP, the
employes will be thoroughly briefed by the responsible supervisor daily prior to start of the
operations(s). The bdefing il cover their responsibiities within the conduct cf the SOP/SOP
approved supplement. At this time, all aparoved changes/additions and safety requirsments of the
SOP will be thoroughly diszussed with the emploves(s) assigrned to the task/operation.

- ~

All personrel assignad 1o parform functions coverad by this SO2 wiil sign the appropriat2

All changes, SOP supplements, deviations or additionz! requiremenis must b2 fully coorcinated

with the following:

Worker in charge of the iask.

Supervisor of all nersonnel involved.

Safety Division {SOP Ccordinator).

Range operations when required by the Safety Division.
Environmental Services Division (whea required).

. Commander or his'her delegated regreseniativa.

wme o0 o




OPERATOR'S STATEMENT

WARHEADS T=ST BRANCH
TEST SUPPORT DIVISION
MATERIEL TEST DIRECTORATE

SOP NOATTD-AW-2R-95 REV NO. CHANGE NO. DATE )37.095

1. The operator will sign this statament:

-

a. When first assigned to the operation.

E. Wten an approved formal or int2rim change is made to the SOP.
c. At lest once per quarter during continuing operations.

d. After absencs Tom job in excess of 13 consecutive work days.

2. Thave read or have had read to me, and understand the generzl and specific safay, and
ensi-onmental requirements, personnel and explosive limits, work description, and inspection

' réquiremeants necessary to accomplish my operdtion. I have been thoroughly t.zi' 2d in, and I am
familiar with my part of the operation, and [ agre= (o abide by these instructions throughout my
assignment to the operation. All personnel participating in ammunition/explosive operations
must be ammunition ceriifed. '

PRINT NAME SIGNATURE DATE ORGAN OPNO:




WSHME S0P NO: AMTID-Aw,- 38-95
USADECS 502 WO:wiN-Qoco-F-O0

DATE: 1D 3un95

CENZRAL

1. This SOP covers the personnel safety precautions to be
followed becausa each Lance missile motar contains 3753.5 pounds of
Unsymmetrical Dimethylhydrazine (UDMH) and 1106.5 pounds of
Inhibited Red Fuming Nitric Acid (IRTNA).

> . . .
2. The impact sitss coverdd by this SOP include but are not
restricted to the LANCE LM IM2ACT POINTS.

3. Safety reguirements in AMCR 385-100 and DA PAM 355-64 will bhe

followed.

4. The Initial Entry Team (IET) will consist of members from
MTD-2W. The propellant monitoring eguipment operator will be
the IET Chief.

WARNING

The propellants used by the LANCE missile motor, UDMH and IRFNA,
are hazardous. Proper safety precautions must be obsexrved during
-.all operations. ' C

5. ©On the day cf the firing, the missile inpact crater area will
not be entsred. There will be a twenty-four (24) hour venting
period to allow the residual propellant to dissipat from the
impact area, however; 1if the missila firing is abnormal (i.e. the
missile impact is long or short, or the missile hits the raoad) go
To scep 7.

6. Tne IET will locate the impact fronm the heliceogpiar and
instruct the pilaot to land a safs distance from the imnact area
The arez will b= stakad and mark so that the IZT tez2m can rehturn
to the sita the fDllow1“q cday to complezZa tha nscassazy
recovery/cleanu» operation

7. 2n assassment of the conditions existing in ths immadiats arzz
surrounding the missile i1mpact site rmust be made by t.e IZT to
determine what safety restrictions exist with raspect to the

presence of UDMH and IRIFNA pricr to initiating any
cleanup/recovary cperations. The IET will alert all n=cessa*y
personnel and the following safeity precacktions will be taksnp.



SMR S0P NO:MTD-Aw- 3R -q5
USADACS S0P NO: W[S.CCCO-F-02F

DATE: (3 T5pnGsy

2. The arse will be monitored for residual propellant
continuously with Interscan Monitors.

b. Any action taken will be cleared first with MTD-AW, EoD,
and Recovery.

>

€. Pespiratory anparatus will be used as the guidelines in
Appendix A dictaxze. '

CAUTION
tay upwind of the wmotor impacts whenever possible. allow ampla
time for the motor to cool and the fuel residue to dissipats
prior to working the impact site.

CLEANUP/RECOVIRY QPTRATIONS

THEZ DAY AFTER THE MISSILE FIRING:
1. The IET will semple tha air for the levals or presence of UDMH

and IRTNA throughout the entire recovery/cleanup operation.

2. The IET will enter the missile impact area to conduct an
initial assessment of the arez and the debris for UDMH and IRFTNA
and to establish a2 safe stazndoff point,

3. The IZT will se% up a safe stardorfr polnt upwind of tha impach
site, zssuring thez ps-sonnel uciliza proper proteciiva

¢lothing and ecuizmzans.

4. 0Only when the concentration of UDMH and IRFNn 1is

not detectadle will ths IZT z2llgw tha rzZovary/cleantp crew to
perform thelr rescovary/clisanun creratiosrs.

5. Throughout the recovary/cleanuop eperation, ss=lected warhead

debris may be racoverad by projact personnel and ratained for
analysis.

PLASTICS SHOULD BEZ EXCLUDEZD FR0OM RICOVEIRY 17 POSSI3LE

7. The debris collecked for recovery will be placed in an
epproved container for transpertaticn to SWAB-S.
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8. All cther debris will be collected, placed in the missile
crater, and covered with dirt upcn the completion of this
operation.

g. A% the end of this operation the missile crater will be left
open for six months. At the end of six months, the missile crater
will be filled in with dirt, th=s surface smoothed cover and the
entirs area returned to as close to its original condition as

possible. -7

10. The IET will monitor all surface areas, persoconnel and
equipment for residual UDMA and IRFNA contamination upon
completion of the cleanup.

INSPECTION REQUIREMENTS

1. The IET will monitor the missile impact site prior to any
debris cleznup or collection.

2. All perscnnel, vahicles and equipment will be monitored for

. UDMH and IRFNA upon exit from the missile impact site or as

directed by the IET Chief.

3. Ensure only authorized personnel handle the submunitions.
Government employees must have a current Ammunition and Explosive
Certification Card (STEWS-MTD Form 204 or ecuivalent).

SAFZTY REQUIRIMENTS

r
1. No personnel will enter the rissile impact ar=a without
proper protective clothing and eguipnent as directed by ths IZT

Chief,

2. &all personnel will be wmonltored upsen exit of tha missils
impacht site
3. 211 personnel will wash hands, face and necx arezs prior to

eating, drinking and/or smcking a:ter thay hava ke=pn in the
missile impact area.

4. Personnel not reguired to assist in any cleanup/recovery
operations will remain at the standoff point.

5. All recovered debris will ke monitored for UDMHE and IRFNA
contaminaticn.
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6. Hard hats and safety shoes will be worn by all ooy aonnel

working in the missile impact area during any excavation/recovery

of missile debris.

EQUIPMENT REQUIREMENTS

1. Breathing Appazatus

2. Butyl rubber gloves or eguivalent
g 1

3. Disposable coveralls

4. MMH Interscan meter

5. ©NO2 Interscan mecer
§. Water spraying devices

7. Water containers (for washing) (10

##. Safety Shoas
%. Eard hats

10. Storags ccntziners

The rescowvara
furthers disposi

e e e e e e e e

gallon minimunm)
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IMZRGENCY PROCEDURZES

In the event of an emergency or incident.involving personnel
injury, the gravity of the situation will be assessed by the
persen in charge. If medical attention is required, contact the
following organizations: > '

1. McAfee Medical Clinic: 678-1403/2882
: 115 for Ambulance
S11
2. Safety Office: 678-1211/1213
3. Fire Department: 117
4. Military Police: 678-1234 -
5. Warheads Test Branch: 678-5400

6. QASAS: 678-3921
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APPZNDIX A

1. If a Lance impact area nesds to be entered immediately after
firing, then full Perscnal Protection Egquipment (PPEZ) will he
utilized. The PPE will consist of caovzralls and gloves made of
resistant materials such as kutyl, chlorobutyl, or neoprerec. A
Self Contained Breathing Apparatus (SCBA) will be usad.

2. Once the concentrations of propellants is less Uthaer W i o
gas mask such as Mine Safety Appliances Company (MSA; with
canisters that protect againstc IRFNA and UDMH will Y ubt il iy

3. When no UDMH or IRFNA 1s detectable in the entirve impuct ar.-a,
work can procezd without the use of a breathing apparatu-,

4. During all activities (recovery, c¢leanup, restoration, cat.)
he area will be continucusly monitored. '

5. All personnel worklng in the 1moact area will he propcrly
frained in the use of respiratory. equlpment and o‘ the diaacier s of
UDMHA and IRFNA. '



JOB HAZARD ANALYSIS

JOn TITLE/OPERATION:

LANCE MISSILE IMPACT RECOVERY PROCEDUNIS

9 May 1995

SPECIAL EQUIPMENT REQUIMEMENTS:

UDMII INTERSCAN METER,

INTERSCAN METER,

SELF CONTAINED NNEATIHING APDPANATUS

debriue around impact crater.

PREPARED BY: WOUIN M. WILSON

‘/’Rob.ﬂmm . b\JuQ.m"’\

RBASIC JOD STEDRS EXISTING/POTENTIRL UAZARD RIS;_“ CONRECTIVE MEASUNE l RISK
= r______
1. Monitoring impact crater|l. Toxic poisoning from ITI-C 1. Read MSDS for propellants. Use ITI-E
for residual propellant. exposure to high luvels of 4 proper protective clothing and respiratory 5
propellant residue. oquipment nE requirad by this S0P while
performing task if indicated by readings
af UDMI ovr HO2 meters.
2, Clesanup and recovory 2, Samo ns 1, ITI-C 2. Same a6 L. \ III-F E
5 f
|
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Appendix D

Listed plant and animal species occurring on WSMR
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FEDERALLY LISTED PLANT SPECIES

ENDANGERED
Hedeoma todsenii - Todsan's pennyroyal

SPECIES OF CONCERN
Careus greggii var. greggii - night-blooming cereus
Oenathera organensis Organ Maountain evening primrose
Polygala rimulicola var. mescalerarum - Mescalero mitkwort
Penstemon alamosensis - alame beard-tongue

STATE LISTED SPECIES

ENDANGERED (List 1)
Cereus greggii var. greggi - night blooming cereus
Escobaria arganensis - Organ Mountain pincushion cactus
Hedeoma todsenii - Todsen's pennyroyal
Polygala rimulicala var. mescalerorum - Mescalero mitkwort

RARE AND SENSITIVE (List 2)
Agestache cana - masquito plant
Apacheria chiricahuensis < cliff brittlebrush
Astragalus castetteri - Casteiter's milkvetch
Escobaria sandbergii - Sandberg’s pincushion cactus
Eustoma exaltaturm - prairie gentian
Hedzoma pulcherrium - Mescalerc pennyroyal

" Oenothera organensis - Qrgan Mountam evening primrose

Penstemon alamosensis - alamo beard-tongue
Pseudocymopterus longiradiatus - deseart parsiey
Silene plankii - Plank’s catchfly
Talinum lfongipes - flame flower

FINAL



THREATENED AND ENDANGERED WILDLIFE OCCURRING QR POTENTIALLY
QCCURRING ON WHITE SANDS MISSILE RANGE, NEW MEXICO

FEDERALLY LISTED SPECIES

CANDIDATE SPECIES:
Accipiter gentilis - narthern goshawk
Ammodramus bairdii - Baird's sparrow
Buteo regalis - ferruginous hawk
Charadrius montanus - mountain plover
Plegadis chihi - white-faced ibis
Speatyto cunicutaria hypugea - western burrowing ow!
Phrynoscma carnutum - Texas horned lizard
Cynomys ludovicianus arizonensis - Arizona black-tailed prairie dog
Euderma maculatum - spotted bat
Eumops perotis californicus - greater western mastiff bat
Eutamias quadrivittatus australis - Organ Mountain Calorado chipmunk
Myotis lucifugus occultus - occult little brown myotis
Myatis velifer brevis - scuthwestern cave myotis
Neotoma micropus feucophaeus - White Sands Woodrat
Sigmodon fuiviventor goldmani - Hot Springs cotten rat
Zapus hudscnius luteus - New Mexico meadow jumping mousea

THREATENED SPECIES
Strix occidentalis lucida - Mexican spotted owl

ENDANGERED SPECIES
Empidonax trailli extimus - southwestern willow fiycatcher
Falco femoralis septentrionalis - northern aplamado falcon
Haliaeetus leucocephalus - baid eagle
Sterna antillarum athalassos - interior least tern
Canis lupus baileyi - Mexican gray wolf

STATE LISTED SPECIES

THREATENED SPECIES
Ammaodramus bairdii - Baird’s sparrow
Ammodramus savannarum ammolegus - Arizona grasshopper sparrow
Buteogallus anthracinus anthracinus - comman black-hawk
Calypte costae - Casta’s hummingbird
Empidonax traillii extimus - southwestern willow flycatcher
Haliaeetus leucocephalus - bald eagle
Passenna versicolor - varied bunting

FINAL



Phalacrocorax brasiliensis (olivaceous) - neotropic {olivaceous) cormorant
FPipilo aberti aberti - Abert's towhee

Vireo bellii - Bell's virec

Vireo vicinior - gray vireo

Crotalus lepidus lepidus - mottled rock rattiesnake

Euderma maculatum - spotted bat

Eutamias quadrivittatus austrafis - Organ Mountain Colorado chipmunk
Zapus hudsonius luteus - New Mexico meadow jumping mouse

ENDANGERED SPECIES

Falco femoralis septentrionalis - northern aplomado falcon
Falco peregrinus anatum - American peregrine falcon
Falco peregrinus tundrius - Arctic peregrine falcon

Sterna antiffarum athalassos - interior least tern

Canis lupus baileyi - Mexican gray wolf

Qwvis canadensis mexicana - desert bighorn

FINAL



Appendix E

Calculations for estimated emissions produced by daily commuters to WSMR
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Calculations for estimating gallens of gasoline utilized by commuters

———1

il

WSMR Daily Commuters 7
8,801 personnel (WSMR Fact Sheet 1992)

2,200 vehicles required (assuming 4 people per vehicle)

60 mile round trip per day (assuming all personnel live in Las Cruces which is
the closest city)

132,015 total miles travel per day by total commuters

4,400 total gallons of gas consumed per day by total commuters (assuming
vehicles average 30 miles per gallon)

60 work days per year

Estimated gallons consumed by the total commuters for one year:
4,400 X 260 = 1,144,000 galions gasoline
Estimated gallons consumed by total commuters for five years:

1,144,000 X 5 years = 5,720,00 gallons gasoline

Conversion factors for estimating emission quantities of selected pollutants.

Source Carbon Monoxide Hydrocarbons Nitrous Oxides

Kg/L Lbs/gal Kg/l Lbs/gal Kg/l Lbs/gal
Gasotine 0.69 1.2 005 0.09 0.08 0.15
Diesel .17 G.29 0.03 0.05 0.12 0.21
JP4 (par hour) 2.04 3.50 017 0.30 5.03 8.64

FINAL



Appendix F

Safety Zones Associated with Lance missile system
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Area A - Lateral Danger Area

This area parallels each side of the impact area. The outer boundary of this area is at
a distance of 800 m from the 8° fan outer boundary to the right and left of the firing
azimuth and extends to the maximum possibie range. This area is considered
adequate to contain the impact of any errant missiles and associated debris,

Area B - Maximum Secaondary Danger Area

This area is defined as an extension of the impact area and Area A to a distance of 900
m beyond those arsas. Aresa B is considered adequate to contain the farward debris
from the impacting missile.

Area C - Launcher Danger Area

This area is defined as that area to the rear and to each side of the launcher which is
endangered at the time of firing. The area directly behind the launcher having a radius
of 500 m and extending 7Q° to either side of the line of fire is unsafe and considered
extramely hazardous for personne! and equipment.

Area E, -

This area is defined as a segment of a ring bounded by a 30° arc with an inner radius
of 80 m and an outer radius of 100 m. A firing pit (foxhole) may be located within Area
E,. When terrain conditions are such that the firing cable can not be extended 90 - 100
m, perscnnel actually engaged | firing the missile round may be positioned at the point
within the 30° arc which is not less than 80 m from the launcher. These personne! must
be protected by z solid barrier which completely shields their bodies such as an
intervening hill mass or sand bags. Under no circumstances will these personnel take
cover in a trench or foxhole at a distance less than 80 , unless the trench or foxhole is
covered with a solid material capable cf reducing the acaustical hazard by reflecting or
absorbing the sounds generated by the missile.

Area E, -

This area is located to the right and left of the launcher beyond Area E, W is defined
as a segment of a ring bourided by a 30° arc with an inner radius of 200 m and an outer
radius of 500 m. Firing crew personnel who are not actually engaged in firing the
missile may be positioned within Area E,. These personnel shall also provide
themselves with adequate protection at the time of launch as reguired in TM 9-1425-
485-10-2. Areas outside of Area E; are considered safe for unprotected personnel anc
equipment.

FINAL
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Appendix G

Comments received from State and Federal agencies
with corresponding response letters
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Gary E. Johnson

STATE OF NEW MEXICO

DEPARTMENT OF GAME & FISH

¥illagra Duilding
PG Dox 25112
Sanua Fe, N.M. 87504

DIRECTOR AND SECRETARY
TO THE COMMISSION
Gerald A. Maracchini

March 11, 1986

Cocmmander

U.S. Army White Sands Missile Range

ATTN: Mr. T. A. Ladd, STEWS-DES-E

White Sands Missile Range, New Mexico 83002-5048

Dear Mr. Ladd:

Th2 Depariment of Gam2 and Fish (Department) has reviewed the
Lance Missile Target preliminary draft EA. The Lance missile has
been tested at White Sands Missile Range since 1965. This system
has been replaced 2y ather missile systems, and the preposed
action is to use Lance missiles as targets in other missile
tests. The Department anticipates no significant impact to
wildlife or its habitat from this project. If you have any
guestions, please call Bob Wilscn at 505/827-7527.

Sincerely,

b e ¢

-Jerry A. Maracchini
Director

JAM/BYW,/ Ksw

xc: Jennifer Fowler-Propst (Ecological Services Supvsr., USFWS)
Craig Nordivke (Southwesht Area Divisicn Chief, NMDGF)
Andrew Sandeval (Cans. Services Division Chief, NMDGF)
Bob Wilson (Habkitabt Specialist, NMDGF)



State of New Mexico
ENVIRONMENT DEPARTMENT

Harold Runnels Building
1190 St. Francis Drive, P.O. Box 26110
Santa Fe, New Mexico 87502 MARK E. WEIDLER
{503} 827-2850 SECRETARY
GARY E.JOHNSON EDGAR T THORNTON, 1]
GOVERNOR DEPUTY SECRETARY

March 19, 19956

Commander -
U.S. Army White Sands Missile Range
ATTN: STEWS-DES-E

White Sands Missile Range

New Mexico 88002-5048

Dear Commander:

RE: LANCE MISSILE TARGET PRELIMINARY DRAFT ENVIRONHENTAL
ASSESSMENT; WHITE SANDS MISSILE RANGE (UNDATED)

The folldwing provides New'Mexico Environment Department {NMED)
starff comments concerning the referenced Preliminary Draft
Environmental Assessment (PDEA). The review focuses on surface
water guality impacts.

The proposed project involves U.S. Army use of surplus LANCE
missiles for tracking and interception testing. The testing would
occur at existing launch and impact areas located in the Tularosa
and Jornada del Muerto basins on the White Sands Missile Range
{WSMR) . Within these areas, exact launch and impact sites
Presently are unknown. Launch areas generally are regraded and



Commander
March 19, 1884
Page 2

cleared of vegetation, and impact areas currently "are maintained
in nearly bare ground...conditions." The praject would not
iavolve new construction or use of cocther launch or impact areas
without completion of a Record of Environmental Consideration.

The Jornada del Muerto basin has no perennial surface waters or
drainage outlet. The Tularosa basin has two perennial water
bodies (Lake Lucerc and Big Salt Lake), one perennial stream
{5alt Creek, which drains to Big Salt Lake), and twoc known
springs (presumably asscciated with aguifers originating in the
surrounding mountains}. Both basins feature ephemeral drainages
and plavas. The local climate is characterized by short, intense
(summer/winter) storms. Surface waters, as well as treated water
from the WSMR water treatment plant, recharge local aquifers. The
rates of agquifer recharge and discharge are low. At places, the
depth to groundwater is less than six meters. Ground and surface
waters generally are of poor gquality with high concentrations of
dissolved solids.

For interception missions, LANCE impacts would consist of missile
pieces scattered over a large area. Following testing, selected
missile debris that is visible from a helicopter would be
recoverad (disposal was ncot described in the PDEA).

Tracking missions would involve monolithically impacting
missiles. These would result in craters a few meters wide and
deep, potentially featuring residual liquid propellants, burned
vegetation, and soil erosion. Upon impact, the missile's fuel
tanks would rupture. The missile would come to rest about 5m
below the preexisting grade. Following testing, the impact crater
would be partially backfilled with a thin layer of local native
s0il (presumably within a few days following impact). After six



Commander
March 19, 1986
Page 3

months, the crater would be completely backfilled and regraded.
The migssile would neot be recovered.

According to the PDEA, residual liquid propellants potentially
dalivered to impact areas (tracking missions) include up to 123kg
of unsymmetrical dimethylhydrazine (UDMH} and 343kg of inhibiting
red fuming nitric acid (IRFNAJ. The IRFNA reportedly converts
spontanecusly and completely into nitric acid and oxides of
nitrogen. These products are toxic and hazardous. The quantity
and fate of the nitric acid were not reported, but nitrite
reportedly would dissipate to undetectable concentrations within
30 minutes after impact.

The UDMH would spill into the air and sopils. UDMH is a carcinogen
and a plant growth contrel agent. In the air, UDME reportedly
woulld react with oxygen to produce highly teoxic oxides of
nitrogen which would dissipate to non-detectable levels within 24
hours. The PDEA incorporates a previous evaluation at WSMR of
s0il impacts from UDMH. This report, dated Naovember 1991, found
no detectible UDMH on surface s0ils 24 hours after impact {(based
on laboratory analyses), and no detectible UDMH in subsurface
seils at impact craters cover six months old (based on scil gas
surveys).

Concerning direct impacts to surface waters, the proposed project
does not appear to conflict with New Mexico's current laws,
statutes, or regulations. However, we dre unable to make a more
complete determinaticn due to deficiencies in the PDREA. In
particular, we strongly recommend that the PDEA bhe amended to
address the following items:

1. The proposed project "probably" would use launch and



Commander
March 19, 1996
Page 4

impact areas previously used in the LANCE program or
areas otherwise "developed". The document should
describe any non-probable areas and the nature of the
referenced development. Such areas, as well as any
potaential construction activity, should be specified and
described.

4
According to the PDEA, monclithically impacting LANCE
would be restricted from "areas of permanent ar
intermittent water sources." However, Lhe impact areas
reportedly feature many'ephemeral water courses. The
locations and flow characteristics of the permanent and
intermittent water sources should be described and
mapped relative toc the proposed impact and launch sites.
NMED staff is concerned that impacts near such water
courses might introduce l1iquid fuel propellants to
surface waters, especially if storm events occur soon
after impact. Additionally, the PDEA indicates that
restricted areas may be affected if missiles are
equipped with mechanisms that cause them to “tumb;e,
thus impacting on the surface, or explode on impact
resulting in burning of all the propellants." These
environmental effects, which may have direct impacts on
a surface water body, were not characterized in the
repart.

According to the PDEA, "any fires ignited by LANCE will
be handled in accordance with the WSMR fire policy." A
copy or detailed descripticn cf the policy should be
included in the document.

The LANCE project could bury significant gquantities of



Commander
March 19, 16%6

Page 5

UDMH several meters into the subsurface. The referenced
report of UDMH attenuation in subsurface solls was based
on soil gas surveys using field instruments. The
reported detection limits were not documented or
confirmed. The sampling depth (about six feet) may not
represent the zone of highest expected contamination.
NMED staff believe that UDMH has a low volatility and a
potentially high solubility in water. Even in highly
conductive solils using the proposed backifilling
procedures, significant concentrations of UDMH may
persist longer than suégested in this report. We
recommend reevaluation of monolithic LANCE impacts using
appropriate subsurface soil sampling and‘laboratory
analyses. Such findings may provide more reliable

predictions of UDMH attenuation or indicete that UDMH

has leached downward rather than dissipated to the
atmosphere.

According to the PDEA, “recovery operations will involve
air support and minimal off-road travel...." The
environmental assessment should describe expected
significant ocff-reoad activities, including the methods
and equipment to backfill the large impact craters. In
that regard, the follcowing PDEA statement appears to be
inconsistent with the rest of the project description:
"All proposed ...impact sites for the LANCE project are
accessible via paved and/or improved roads. Therefore,
the project will not accelerate the natural rate of
erosion due to off-rcad travel.®

The environmental assessment should provide more
information than that contained in the PDEA on the



Commander
March 19, 1996 -
Page 6

relative value of surface water resoﬁrces within the
project area to existing wildlife and bhioctic
communities. Cumulative impacts of these and the other
topics were, in general, not addressed in the PDEA.

We appreciate the opportunity to review this document. Please let
me know if you have any questions.

Sincerely,

< s

Gedi Cibas,
Environmental Impact Review Coordinator

NMED File No. 976ER



May 30, 1996

NEPA Coordinator {Karen Hay)

U.S. Army White Sands Missile Range
ATTN: STEWS -DES - E

White Sands Missile Range

New Mexico 88042

RE: LANCE MISSILE TARCET PRELIMINARY DRAFT ENVIRONMENTAL ASSESSMENT

Dear Karen Hay,

This letter is to inform you of the changes which wera made to the LANCE Missile Targe! Environmental
Assessmentin responsea 1o the cornments made by the Siatz of New Mexico Environment Department. A copy
cf their letter is provided for reference.

PAGE 2, paragraph 3:
Cisposzal af helicopter and missile debris is described or page 13 of the document. Basically, the debris will
b= collected, analyzed, and then disposed of as hazardous material.

PAGE 3, response 1:

The impact areas are the primary concern for this missile, due to the missile propellant. Potential impact areas
have been limited to those areas without permanent of intermittent surface water. In a few of these impact
areas, the depth to ground water is unknown, but believed to be shallow {Pup, Rhodes, Denver, and ABC-1
WiTs). Tynpically used launch areas are established locations consisting of berms, cleared areas, and power
{either firm power or designated areas for generators).

PAGE 4, response 2:
A paragraph was added to Section 3.2.1 to address potential impacts to the surface water. The paragraph is
pravided:

“The Testrictions placed on monolithic impacts will also reduce the potential for impacting surface waters.
Residual fuel which may be present in a missile which was equipped to fumble and impact on the surface will
not pose a substantial threat to the environment. The fus! tanks will likely rupture upon impact and the fuels
will continue to mix releasing emissions inta the atmosphere which will readily dissipate. If propellants are not
able to mix, then the UDMH will react with the air producing gases. IRFNA will react with most substances
releasing gases and excessive heat. Gases produced by both propeflants are nitrous oxides which are toxic
in cancentration, but will readily dissipate into the atmosphere.”

PAGE 4, response 3:

WSMR does not currently have a document stating the fire policy, however, ore is in the process of being
reviewed. Prasarily. the fire policy is if a project staris a fire, then it will be extinguished in an expedient
manner. Section 3.1 was edited to clearly state this policy:

“There is potential for fires to ocour as a result of debris pieces landing while still burning. However, fug! loads
capabte of carrying a large fire on the Tularosa Basin floor are fairty limited. The area south of Highway 70 is
predominately mesquite coppica dunes with little understory to carry a fire. The WSMR fire chief will be notified
prior to any testing, in order to have adequate fire suppart “on call”. Any fires ignited by LANCE will be
immediately extinguished

PAGE 4, response 4;
The concecn regarding residual propeilant being buried in the ground by monalithic impacts was addressed



by restricting the use of monolithic impacts from areas where residual fuels could cause a serious problem.
No monalithic impacts will occur in areas with permanent or intermittent surface water or areas where the depth
to ground water is unknown, tut believed to be shallow (i.e. Pup, Denver, Rhades, and ABC-1 WITs).

PAGE 5, response 5:

Craters formed by monalithic impacts of a LANCE missile will typically be backfilled with a backhoe or an armor
plated grader. The soil which is required to {ill the hole is obtained from the ejected material from the impact
of the LANCE missile. If the ejected material is mot sufficient, then additional soil is obtained from various
mounds within the WITs. The following statements were added to the Executive Summary and section 1.9.

"Equipment usad to fill the crater is generally a backhoe or armor plated grader. Soil which was forced out of
the ground upon impact is used to fill the hole. If additional soil is required it is obtained from mounds located
within the WIT."

Additionally, in section 3.4.2 the paragraph referenced in this response was changed to read:;

“All proposed launch and impact sites for the LANCE project are accessible via gaved and/or improved roads.
However, recovery activities may require off road travel. This activity will be arganized to limit the nurmber of
vehicles and the most direct route will be usad for all travel to and fram the site.

PAGE 5, response b:

The LANCE missile has been restricted from using areas in which there is permanent or intermittent surface
water. Therefore, there wiil be no impact to surface water and in turn no impact to the wildlife which utilize the
surface water.



United States Department of the Interior

FISH AND WILDLIFE SERVICE
New Mexico Ecological Services Field Office
2105 Osuna NE
Albuquerque, New Mexico 87113
Phone: {505) 761-4525 Fax: (505} 761-4542

April 19, 1996

- i ——

Cons. #2-22-36-1-223

Mr. Thomas A. Ladd

Environment and Safety Directorater

U.S. Army White Sands Missile Range

White Sands Missile Range, New Mexico 88002-50438

Dear Mr. Ladd:

Thank you for the oppertunity to review the LANCE Missile Target Preliminary Draft
Environmental Assessment (EA) dated February 21, 1996. Approximately, 120 LANCE
missiles remain stockpiled on White Sands Missiie Range (WSMR). The trajectory of
the LANCE missile s similar to that of missiles from less developed countries. As a
consequence, the LANCE missiles will be used as realistic targets for other air defense
missiles. After reviewing the EA, the U.S. Fish and Wildlife Service {Service) offers the
following comments for your consideration.

1. Section 2.9 Affected Ervironment. Threatened, Endangered and Sensitive
Species. [n this section, and throughout the document, reference is made to
“listed species” as including category 1 and 2 candidate species. This
terminology is inaccurate as these species are candidates for listing. Please note
that according to CFR 50 Part 17 (February 28, 1996}, there are no longer
catzgory 1 arnd 2 candidate species. Category 1 cancidates are now called
Candidates and category 2 are cailed Species of Concarn. The EA should be
revised to raflect this change.

“With respect to the stability of White Sands pupfish' populations, the Mound
Springs population is not secure. A disease event occurring in 1835
dramatically reduced their numbers in both ponds.

2. Section 3.1 Znvironmenta) Consecuegnces. Intercept Mission. The citation
{Thurow, Warren, and Carlson 1293) should read (Thurow et al. 1993).

3. Section 3.2.1 Environmental Consequences. Water Quality and Supply.
The EA states that areas with a water table less than 30 meters from the earth’s
surface are considered as hydrologically sensitive. It also states that these
sensitive areas will not be subjected to monglithic impacts. The EA is not
explicit if the depth to water table at Rhodes and ABC-1 WITs mezat this

criterion.
/c_%\) Q/k%/
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Mr. Thomas A. Ladd 2

4, Section 3.3.2 Envirgnmental Conseguences. Noise. A discussion is given
for the effacts of loud noise on certain anima! species. However, there is ne
decibel level given for the LANCE missile. The EA should report this vaiue to
help in evaluation of the effects of noise on wildlife,

The EA states that the responses of wildiife to noise are temporary. A flight or
fright response may be a temporary reaction 1o noise. However, there may be
consequences of a permanent nature resulting from a response to noise. While

" the adulls are away from the nest mortality of young birds or eggs may cccur
without thermal regulation, by desiccation or predation. Noise may also startle
adult birds causing them ta break their eggs or roll them from the nest. They
may also trample young birds. Fledglings may leave the nest prematuretly,
expaosing them to adverse weather, predation or injury. Frequent noise may
weaken adult birds by forcing them to spend more time defending nest sites and
less time foraging, subseqguently affecting the health of attendant affspring.
With persistent disturbance, adults may abandon their nest entirely.

Recent studies on the effects of human disturbance on raptors showed birds
make shifts in home range and increase home range size (Anderson et al. 1986}
Ferrmandez and Azkona {1933) found a stress increase in chicks, as determined
fraom blood urea concentrations, and an increase in reproductive effort by adults.

The Service recommends that WSMR survey launch and impact sites used for
the LANCE missile program for raptors, including the northern aplomado falcon.
If raptors are found, buffer zones should be established for their protection.
Buffer zones have been recommended far a variety of human uses near golden
eagle nests. Several references recommend no activities occur within 2 miles of
raptor nests during the nesting season [Jacobsan 1974, Biood and Chutter
1978, Northern Pipeline Agency 1878). The Yukon Wildlife Department
recommends a distence of 2 miles betwsen pipelines and nests {Mossop and
Milligan 1977}. Kluane Nationa! Park, Canada, does not allow heavy equipment
within 2.5 miles of 2 golden eagle nest {Theberge and Gauthier 1978). Several
references refer to buffer zones to protect raptors ranging from 1,300 to 5,250
feet {Ramakka 1986], and 980 feet to 5 miles {Nelson 1979). Maost of the
litarature that was reviewead suggested a buffer zone around 3,000 feet o
prevent disturbance.

8. Section 3.3.5 Environmental Conseguences, Threatened, Endanaered and
Sensitive Species. Scheer’s pincushion cactus and grama grass cactus are not
federally listed as threatened, endangered or candidates. Nor are they spacies
of concern. However, we do encourage WSMR to perform surveys for sensitive
species if sites not currently used as impact areas are considered for the LANCE
Missite Target Program.

6. Section 4.2 Mitigation Measures. LANCE Recoverv. With respect to
backfiil, the EA is not clear as to the source of fill material to be used. f soil will
be obtained from aon-site, will it be tested for unsymmetrical dimethylhydrazine?
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Measures should be developed to ensure that contaminated soil will not be usad
to backfiil craters from monolithic impacts.

If we can be of further assistance, please call Mr. Craig L. Springer of my staff at
(505] 761-4525. '

P

Sincerely,

cc:

Cirector, New Mexico Department of Game and Fish, Santa Fe, New Mexico

Directar, New Mexico Energy, Minerals and Natural Resources Department, Forestry
and Resources Conservation Division, Santa Fe, New Mexico

Geographic Manager, New Mexico Ecosystems, U.S. Fish and Wildlife Service,
Albuquerque, New Mexico
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A 10,1998

.EPA Coogrdinatgr (Karen Hay)
J.S. Army White Sands Missile Range
ATTN: STEWS -DES-E
White Sands Missite Range
New Mexico 88002

RE: LANCE MISSILE TARGET PRELIMINARY DRAFT ENVIRONMENTAL ASSESSMENT

Dear Karen Hay,

This letter is to inform you of the changes which were made to the LANCE Missile Target Environmental
Assessmentin response to the comments made by the United States Fish and Wildlife Service. A copy of their
letter is provided for reference.

COMMENT 1:
a) The decument was updated with the cusrent terminclogy “Candidates” and "Species of Concern”.

) A statementwas includad on page 25 of the document referencing the disease event which took place in
1955 reducing the pupfish populations in bath pands.

COMMENT 2:
The change to the citation was made.

COMMENT 3: '
The depth to ground water at Rhades and ABC-1 WiTs is unknown. Therefore, Rhodes, Denver, and ABC-1
WITs have been resiricted from monolithic impacts as a precaution.

COMMENT 4. .

The primary concern expressed in this comment is the potential effect af the project on nesting raplors in close
proximity to a launch or impact area. The project has committed to conducting an annual survey argund
faunch and impact locations for raptor nests. A brief description of the survey methedology was added to
Saction 3 3.2 as well as stating the requirement far the survey in Saction 4.1 of the document, The added text
to each saclion is provided.

Section 3.3.2

“The Lance project will initiate an annual survey to identify raptor nests in proposed faunch and impact areas.
Surveys will consist ofinspecting @ 1km radius around the center of proposed launch and impact areas during
each breeding/nesting season, 1f an aclive nestis detected, DES-E will be cansulted immediately. tnformation
collected during these surveys, combined with data collected during previous aplomado falcon surveys, may
then be used to developing a database which could aid in identifying low tolerance species and frequently used
nesting habitat within WSMR, This, in turn, could minimize future impacts on nesting raptors. Although
deiaying test activities would be beneficial to nesting individuals, if iong term protection is the goal, observations
should be made to identify the respense of rapters to various acoustical disturbances within the immediate
area,

Section 4 1
“Launch and impact areas will be surveyed during the nesting season to identify any active raptor nests within
close proximity. If nests are located, then WSMR DES-E will be consulted to determine the zppropriate action.”



COMMERNT 5:
The listed plant species section was updated with the latest listing information. Scheer's pincushion cactus
and grama grass cactus were removed from discussion as they are not listed by state or federal agencies.

COMMENT &:

Craters formed by menolithic impacts of a LANCE missile will typically be backfilled with a backhoe or an armar
plated grader. The sail which is required to fill the hole is obtained from the ejected material from the impact
of the LANCE missile. If the 2jected material is not sufficient, then additional soil is obtained from various
mounds within the WITs. The following statements were added to the Executive Summary and Section 1.9.

"Equipment used to fill the crater is generally a backhoe or armar plated grader. Soil which was forced out of
the ground upen impact is used to fill the hole. If additional saii is required it is obtained from mounds lecated
within the WIT.”
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